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HISTORICAL  SKETCH 
OF  THE  CORPS  OF  ENGINEERS 

AND  REMARKS  UPON  ITS  ORGANIZATION  AND  DUTIES. 


Headquarters  Corps  of  Engineers, 

fVashington,  D,  C,  October  20 y  1876, 

SiR:  Referring  to  your  indorsement  of  September  4,  1876,  upon 
the  proceedings  of  the  commission  for  the  reform  and  reorganization 
of  the  Army  of  the  United  States,  in  which  you  state  you  will  be 
pleased  to  receive  any  opinions  or  suggestions  of  mine  touching  the 
subject  before  the  commission,  I  have  the  honor  to  present  the  fol- 
lowing remarks  concerning  the  organization  of  the  Corps  of  Engi- 
neers, introducing  the  same  with  historical  sketches  of  the  two  corps, 
compiled  by  Lieut.  Col.  Thomas  L.  Casey,  Corps  of  Engineers. 

HISTORICAL  SKETCH   OF  THE  CORPS  OF  ENGINEERS. 

Upon  the  breaking  out  of  the  war  of  the  Revolution,  the  country 
was  singularly  deficient  in  persons  acquainted  with  the  duties  of  mili- 
tary engineers. 

With  the  exception  of  a  few  who  had  seen  service  at  Louisburg, 
Lake  George,  Ticonderoga,  Crown  Point  and  Quebec,  and  had  thus 
gained  some  practical  experience  in  the  construction,  attack,  and 
defense  of  fortified  places,  there  was  scarcely  any  engineering  skill  or 
talents  in  the  patriot  service.  Nevertheless  it  was  important  that 
such  officers  should  be  appointed  for  the  Continental  Army,  and  on 
the  16th  of  June,  1775,  the  Continental  Congress — 

Resolved,  That  there  be  one  chief  engineer  at  the  grand  Army, 
and  that  his  pay  be  sixty  dollars  per  month. 

That  two  assistants  be  employed  under  him,  and  that  the  pay 
of  each  of  them  be  twenty  dollars  per  month. 


That  there  be  one  chief  engineer  for  the  Army  in  a  separate 
department,  and  two  assistants  under  him;  that  the  pay  of  the 
chief  engineer  be  sixty  dollars  per  month,  and  the  pay  of  his  as- 
sistants each,  twenty  dollars  per  month. 

The  pay  given  above  to  the  office  of  chief  engineer,  and  assistant 
engineer,  was  the  compensation  which  attached  at  that  time  to  the 
grades  of  colonel  and  captain  respectively,  and  the  officers  appointed 
in  the  Army  under  this  resolution  were  commissioned  with  those 
ranks  respectively,  and  this  practice  continued  for  the  first  year  of 
the  war,  but  by  April,  1776,  assistant  engineers  were  commissioned 
with  as  high  rank  as  lieutenant-colonel  in  the  Continental  establish- 
ment. 

On  the  27th  December,  1776,  Congress — 

Resolved^  That  General  Washington  shall  be,  and  he  is  hereby, 
vested  with  full,  ample,  and  complete  powers  to  raise  and  collect 
together,  in  the  most  speedy  and  effectual  manner,  from  any  or 
all  of  these  United  States,  sixteen  battalions  of  infantry,  in  addi- 
tion to  those  already  voted  by  Congress;  to  appoint  officers  for 
the  said  battalions  of  infantry;  to  raise,  officer,  and  equip  three 
thousand  light-horse,  three  regiments  of  artillery,  and  a  corps  of 
engineers,  and  to  establish  their  pay.  *  *  *  That  the  fore- 
going powers  be  vested  in  General  Washington  for  and  during 
the  term  of  six  months  from  the  date  hereof,  unless  sooner  deter- 
mined by  Congress. 

Under  this  law  it  is  probable  that  some  organization  styled  a  Corps 
of  Engineers,  was  established  in  the  Army  under  the  rules  and  regula- 
tions of  General  Washington. 

The  news  of  the  conflict  of  the  colonies  with  Great  Britain,  to- 
gether with  the  efforts  of  our  diplomatic  agents  abroad,  soon  brought 
a  crowd  of  foreign  officers,  principally  French,  to  our  shores,  some  of 
whom  had  been  educated  as  military  engineers,  and  were  commis- 
sioned in  our  Army  as  such,  and  assigned  to  the  various  armies  and 
commands  as  needed.  Among  the  arrivals  in  the  early  part  of  1777 
were  four  officers  from  the  royal  corps  of  engineers  of  the  French 
army,  who  were  commissioned,  respectively,  in  the  engineers,  with 
the  rank,  one,  of  brigadier-general,  two,  of  colonel,  and  one  of  lieu- 
tenant-colonel, the  brigadier-general,  Louis  le  Begue  du  Portail, 
taking  precedence  and  rank  of  all  other  engineers  in  the  service. 

The  propriety  of  establishing  by  law,  a  Corps  of  Engineers  in  the 
Army,  was  one  of  the  subjects  which  attracted  the  attention  of  Con- 
gress, and,  on  the  6th  March,  1778,  a  letter,  dated  the  3d  of  the  same 


month,  from  a  congressional  committee  in  the  camp,  inclosing  a  plan 
for  the  establishment  of  a  Corps  of  Engineers,  was  received  in  Con- 
gress, but  action  on  the  matter  was  then  postponed.  On  the  27th 
May,  1778,  the  following  resolution  was  passed: 

Resolved,  That  in  the  Engineering  Department  three  com- 
panies be  established,  each  to  consist  of — 

Pay  per  month. 

1  captain $50  00 

3  lieutenants,  each 33  33/^ 

4  sergeants,  each 10  00 

4  corporals,  each 9  00 

60  privates,  each 8  33/4 

These  companies  to  be  instructed  in  the  fabrication  of  field- 
works,  as  far  as  relates  to  the  manual  and  mechanical  part. 
Their  business  shall  be  to  instruct  the  fatigue  parties  to  do  their 
duty  with  celerity  and  exactness,  to  repair  injuries  done  to  the 
works  by  the  enemy's  fire,  and  to  prosecute  works  in  the  face  of  it. 

The  commissioned  officers  to  be  skilled  in  the  necessary 
branches  of  mathematics;  the  non-commissioned  officers  to  write 
a  good  hand. 

These  were  the  first  companies  of  engineer  troops  organized  in  our 
service;  and  although  the  law  for  the  creation  of  a  Corps  of  Engi- 
neers was  still  delayed,  the  fact  that  at  this  time  the  engineers  in  the 
service  must  have  had  some  organization  in  the  form  of  a  corps  is  ap- 
parent from  the  resolution  of  April  18,  1778,  as  follows: 

Resolved y  That  General  Washington  be  authorized  and  directed 
forthwith  to  convene  a  council,  to  consist  of  the  major-generals 
in  the  State  of  Pennsylvania  and  the  general  officer  commanding 
the  Corps  of  Engineers,  and  with  the  advice  of  the  said  council 
to  form  such  a  plan  for  the  general  operations  of  the  campaign 
as  he  shall  deem  consistent  with  the  welfare  of  these  States. 

And  also  from  the  resolution  of  June  13,  1778,  namely: 

Resolved,  That  Mons.  du  Cambray  be  annexed  to  the  Corps  of 
Engineers  commanded  by  Brigadier  du  Portail,  with  the  rank  and 
pay  of  a  lieutenant-colonel. 

On  the  11th  March,  1779,  the  following  resolutions  constituting  a 
Corps  of  Engineers  were  passed  in  Congress: 

Resolved,  That  the  engineers  in  the  service  of  the  United 
States  shall  be  formed  in  a  corps  and  styled  the  ^^Corps  of  Engi- 
neers," and  shall  take  rank  and  enjoy  the  same  rights,  honors, 
and  privileges  with  the  other  troops  in  the  Continental  estab- 
lishment 


That  a  commandant  of  the  Corps  of  Engineers  shall  be  ap- 
pointed by  Congress*  to  whom  their  orders  or  those  of  the  Com- 
mander-in-Chief shall  be  addressed,  and  such  commandant  shall 
render  to  the  Commander-in-Chief,  and  to  the  Board  of  War,  an 
account  of  every  matter  relative  to  his  department. 

That  the  engineers  shall  rank  in  their  own  corps  according  to 
the  dates  of  their  respective  commissions. 

That  every  year,  previous  to  the  opening  of  the  campaign,  the 
commandant  of  the  corps  shall  propose  to  the  Commander-in- 
Chief,  and  to  the  Board  of  War,  such  a  disposition  of  the 
engineers  as  he  shall  judge  most  advantageous,  according  to  the 
knowledge  which  he  is  supposed  to  have  of  their  talents  and 
capacity. 

Resolved^  That  the  Board  of  War  be  empowered  and  directed  to 
form  such  regulations  for  the  Corps  of  Engineers  and  companies  of 
sappers  and  miners  as  they  judge  most  conductive  to  the  public 
service,  and  that  the  board  report  such  allowances  as  they  judge 
adequate  and  reasonable  to  be  made  to  the  officers  of  the  Corps 
of  Engineers  for  traveling  charges,  and  when  on  command  at  a 
distance  from  camp,  or  in  places  where  they  cannot  draw  rations. 

On  the  11th  of  May,  1779,  the  following  resolutions  concerning 
the  engineers  were  passed: 

Resolved,  That  the  pay  and  subsistence  of  the  engineers,  and  of 
the  officers  and  men  of  the  companies  of  sappers  and  miners  shall 
be  the  same  with  those  of  officers  of  the  like  rank,  and  of  the 
men,  in  the  artillery  of  these  States. 

That  Brig.  Gen.  du  Portail  be  appointed  commandant  of  the 
Corps  of  Engineers  and  companies  of  sappers  and  miners. 

Under  the  operations  of  these  laws,  the  Corps  of  Engineers,  with 
its  companies  of  sappers  and  miners,  served  in  the  armies  during  the 
war  of  the  Revolution,  with  efficiency  and  distinction,  and  numbers 
of  its  officers  were  brevetted  by  Congress  for  their  distinguished  serv- 
ices. The  commandant  of  the  corps  was  especially  rewarded,  as 
appears  from  the  resolution  of  November  16,  1781,  as  follows: 

Resolved^  That  Brig.  Gen.  du  Portail,  commanding  officer  of 
the  Corps  of  Engineers,  in  consideration  of  his  meritorious  serv- 
ices, and  particularly  of  his  distinguished  conduct  in  the  siege  of 
York,  in  the  State  of  Virginia,  be,  and  he  is  hereby,  promoted 
to  the  rank  of  major-general. 

It  is  difficult  to  enumerate  the  officers  composing  the  Corps  of  En- 
gineers in  the  Army  of  the  Revolution,  but  it  is  believed  that  it  did 
not   contain,   outside   of   the  companies   of   sappers  and    miners,  any 


officer  of  a  lower  grade  than  captain.  The  names  of  one  brigadier- 
general  and  commandant  of  the  corps,  of  six  colonels,  of  eight 
lieutenant-xrolonels,  of  three  majors,  and  of  ten  captains,  have  been 
recovered.  There  is  no  question  but  that  the  corps  W2is  larger  than  the 
numbers  given  above. 

In  November  of  1783,  this  Corps  of  Engineers  and  its  companies 
of  sappers  and  miners,  were  disbanded,  and  mustered  out  of  service, 
having  agreed  to  accept  the  commutation  of  five  years'  pay  in  lieu  of 
the  half-pay  for  life;  and  while  many  of  the  foreign  officers  returned 
to  their  homes  in  Europe,  a  number  remained  in  the  United  States 
and  became  citizens  of  the  country. 

During  the  period  which  eiapsed  between  the  close  of  the  revolu- 
tionary war,  and  the  inauguration  of  the  Government  in  1789  under 
the  present  Constitution,  nothing  occurred  which  required  the  em- 
ployment of  military  engineers. 

As  early,  however,  as  1789,  in  the  plan  submitted  by  the  Secretary 
of  War,  General  Henry  Knox,  to  the  President,  for  the  general 
arrangement  of  the  military  forces  of  the  country,  there  was  recom- 
mended, as  a  part  of  the  military  establishment  of  the  United  States, 
^*a  small  corps  of  well-disciplined  and  well-informed  artillerists  and 
engineers." 

Under  the  pressure  of  the  relations  existing  between  this  country 
and  the  principal  European  countries,  and  the  message  of  President 
Washington  of  December  3,  1793,  Congress,  on  the  20th  March, 
1794,  authorized  the  President  to  fortify  certain  harbors  along  the 
coast,  and  the  next  day  appropriated  funds  for  the  same.  There  were 
no  engineers  in  the  Army  to  carry  on  these  works,  and  so  the  Presi- 
dent directed  the  temporary  appointment  of  a  number  of  engineers,  to 
design  and  superintend  the  construction  of  the  works,  dividing  the  coast 
up  into  districts,  and  appointing  one  or  more  engineers  for  each  district. 

The  gentlemen  appointed  to  these  positions  were  foreign-born,  and 
a  number  of  them  had  been  in  the  Corps  of  Engineers  of  the  revolu- 
tionary army.     Among  those  appointed  may  be  mentioned — 

Stephen  Rochefontaine, 

Charles  Vincent, 

Peter  Charles  L'Enfant, 

John  Jacob  Ulrich  Rivardi, 

John  Vermonet, 

Nicholas  Francis  Martinon, 

Paul  Hyacinte  Perrault, 


who  were  appointed  for,  and  entered  upon,  the  discharge  of  this  duty, 
between  the  25th  of  March  and  12th  of  May  of  the  year  1794. 

On  the  9th  May,  1794,  Congress  passed  an  act  providing  for  raising 
and  organizing,  for  a  term  of  three  years,  a  corps  of  artillerists  and 
engineers,  to  be  incorporated  with  the  corps  of  artillery  in  service, 
the  entire  number  to  consist  of  992  rank  and  file. 

The  organization  to  be  as  follows: 

1  lieutenant-colonel,  commandant. 

1  adjutant. 

1  surgeon. 

4  battalions. 

4  majors. 

4  adjutants  and  paymasters. 

4  surgeon's  mates. 

16  companies,  each  to  consist  of — 

1  captain. 

2  lieutenants. 

2  cadets;  4  sergeants;  4  corporals;  42  privates,  sappers  and  miners; 
10  artificers;  and  2  musicians. 

The  Secretary  of  War  was  to  provide  the  necessary  books,  instru- 
ments, and  apparatus  for  the  use  and  benefit  of  the  corps,  and  the 
President  was  authorized  to  employ  such  proportions  of  said  corps, 
in  the  field,  on  the  frontiers,  or  in  the  fortification  of  the  sea-coasts 
as  he  might  deem  consistent  with  the  public  service. 

The  filling  up,  and  organization  of  the  corps  was  at  once  com- 
menced. It  was  stationed  at  West  Point,  and  at  the  same  time  a 
military  school  at  that  place  was  organized ;  but  the  apparatus  and  books 
were  burned  in  1796,  and  the  school  suspended  until  1801,  when  it 
was  revived  and  placed  under  the  direction  of  Major  Jonathan  Wil- 
liams, of  the  2d  Regiment  of  the  Corps  of  Artillerists  and  Engineers. 
The  organization  of  the  corps  was  completed  by  the  spring  of  1795, 
Stephen  Rochefontaine  being  appointed  the  lieutenant-colonel  and 
commandant,  and  Henry  Burbeck,  Louis  Tousard,  J.  J.  U.  Rivardi, 
and  Constant  Freeman  the  majors.  It  will  be  seen  from  this  list, 
that  several  of  the  temporary  engineers  engaged  upon  the  fortification 
of  the  coast,  were  commissioned  in  the  Corps  of  Artillerists  and  En- 
gineers, and  as  long  as  this  corps  existed,  there  were  always  a  number 
of  its  officers  engaged  exclusively  upon  the  construction  and  repair  of 
the  sea-coast  works.  Some  of  the  companies  were  in  garrison  in  the 
fortifications,  but  the  main  body  was  at  West  Point. 


By  the  act  of  March  3,  1795,  the  Corps  of  Artillerists  and  Engi- 
neers was  continued  indefinitely,  and  its  completion  authorized. 

By  the  act  of  May  30,  1796,  to  ascertain  and  fix  the  military  estab- 
lishment of  the  United  States,  the  Corps  of  Artillerists  and  Engineers 
was  to  form  part  of  the  same,  and  it  was  to  be  completed  in  con- 
formity to  the  organic  act  of  1794. 

Laincourt,  who  visited  West  Point  in  1796,  states,  that  he  found 
at  that  place  four  battalions  of  artillerists  and  engineers,  composed 
of  about  two  hundred  and  fifty  men  each,  mostly  made  up  of  foreign- 
ers.    But  ten  officers  were  present,  representing  ^^all  nations.'* 

The  threatened  disturbances  with  France  continuing,  a  second  regi- 
ment of  artillerists  and  engineers  was  authorized  by  the  act  of  April 
27,  1798.     By  its  terms,  the  regiment  was  to  consist  of — 

1  lieutenant-colonel,  commandant. 

1  adjutant. 

1  surgeon. 

3  battalions. 

3  majors. 

3  adjutants  and  paymasters. 

3  surgeon's  mates. 

12  companies,  each  to  consist  of — 

1  captain. 

2  lieutenants. 

2  cadets;  4  sergeants;  4  corporals;  42  privates,  sappers  and  miners; 
10  artificers;  and  2  musicians. 

It  was  placed  upon  the  same  footing  precisely  as  the  first  regiment 
raised,  and  was  to  be  supplied  with  the  same  books  and  apparatus,  and 
to  do  duty  in  the  same  places,  and  times,  as  were  prescribed  for  the 
former. 

The  officers  were  appointed  to  rank  from  June  1,  1798,  and  John 
Doughty,  was  appointed  the  lieutenant-colonel  and  commandant  of 
the  regiment;  Benjamin  Brooks,  Adam  Hoops,  and  Daniel  Jackson, 
being  majors. 

By  the  act  of  July  16,  1798,  to  augment  the  Army  of  the  United 
States,  the  President  was  authorized  to  appoint  a  number  not  exceed- 
ing four  teachers  of  the  arts  and  sciences,  necessary  for  the  instruction 
of  the  artillerists  and  engineers. 

There  was  also  authorized  by  this  act  an  inspector  of  artillery,  to 
be  taken  from  the  line  of  artillerists  and  engineers. 


The  recommendations  leading  to  the  above  legislation  will  be  found 
in  an  extract  of  a  letter  from  the  Secretary  of  War  (James  McHenry) 
to  the  Hon.  Samuel  Sewell.  chairman  of  the  committee  of  defense, 
&c.,  dated  War  Department,  June  28,  1798,  as  follows: 

3d.  The  act  providing  for  raising  and  organizing  a  corps  of 
artillerists  and  engineers,  and  the  act  to  provide  an  additional 
regiment  of  the  same,  both  enjoin  the  procurement  at  the  public 
expense  of  all  necessary  books,  instruments,  and  apparatus,  for  the 
benefit  of  the  said  respective  regiments. 

The  Secretary,  without  designing  to  derogate  from  the  merits 
of  the  officers  appointed  to  the  corps  established  by  the  acts  cited, 
feels  it  his  duty  to  suggest,  that  other  and  supplementary  means 
of  instruction  to  the  books  and  instruments  to  be  provided,  ap- 
pear to  be  absolutely  indispensable  to  enable  them  to  acquire  a  due 
degree  of  knowledge  in  the  objects  of  their  corps.  It  is  certain 
that  the  best  faculties  and  inclinations  for  the  arts  and  sciences 
cannot  be  unfolded,  and  applied  to  useful  purposes,  when  proper 
encouragement  and  assistance  have  been  denied  or  neglected. 

The  art  of  fortification  is  connected  with  so  many  others,  is 
of  such  extent,  and  its  operations  dependent  on,  and  affected  by 
circumstances  so  infinitely  varied,  that  it  is  impossible  any  man 
can  be  rendered  master  of  it  by  experience  alone.  Besides,  the 
knowledge  acquired  by  experience  is  often  the  results  of  our  own 
faults,  and  acquired  by  a  heavy,  and  it  may  be,  in  this  art,  dis- 
astrous expense  to  the  public. 

It  is  certainly  to  be  wished  that  more  attention  had  been  paid 
to  this  subject,  and  that  past  recommendations  had  found  a  favor- 
able access  to  the  ear  of  Congress. 

If  the  present  moment  does  not  admit  of  carrying  into  effect 
all  that  is  desirable,  and  ought,  under  different  circumstances,  to 
be  done,  to  create  a  body  of  qualified  and  scientific  engineers,  it 
may,  notwithstanding,  be  advisable  to  advance  towards  this  point 
by  such  measures  as  are  compatible  with  our  present  situation. 

•  L^  %^  *^  y^  ^^  ^^  ^^ 
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It  is  therefore  submitted  whether  provision  ought  not  to  be 
made  for  the  employment  of  three  or  four  teachers  of  the  enum- 
erated sciences,  to  be  attached  generally  to  the  two  corps  of 
artillerists  and  engineers,  and  obligated  to  give  instruction  and 
lessons  at  such  times,  places,  and  under  such  regulations  as  the 
President  may  direct. 

The  employment  of  teachers  would  give  the  intended  effect  to 
the  provision  of  the  laws  for  the  appointment  of  two  cadets  to 
each  company.  It  was  supposed  that  these  cadets  would  form  a 
nursery,  from  which  qualified  officers  might  be  drawn  to  fill 
vacancies,  but  it  must  occur,  that  without  proper  masters  to  teach 
them  the  sciences  necessary  to  the  engineers  and  artillerists,  this 
nursery  can  produce  no  valuable  plants. 


In  a  paper  upon  the  proper  changes  that  should  be  made  in  the 
military  establishment,  written  by  the  Secretary  of  War,  James 
McHenry,  and  dated  December  24,  1798,  after  recommending  that 
the  organization  of  the  Second  Regiment  of  Artillerists  and  Engi- 
neers should  be  made  the  same  as  that  of  the  First,  he  says: 

It  is  deeply  to  be  lamented  that  a  very  precious  period  of  leis- 
ure was  not  improved  toward  forming  among  ourselves  engineers 
and  artilUerists,  and  that,  owing  to  this  neglect,  we  are  in  danger 
of  being  overtaken  by  war  without  a  competent  number  of 
characters  of  these  descriptions.  To  form  them  suddenly  is 
impracticable;  much  previous  study  and  experiment  are  essen- 
tial. If  possible  to  avoid  it,  a  war  ought  not  to  find  us 
unprovided.     *       *       *       * 

In  the  meanwhile,  it  is  conceived  to  be  advisable  to  endeavor 
to  introduce  from  abroad  at  least  one  distinguished  engineer, 
and  one  distinguished  officer  of  artillery.  They  may  be  sought 
for  preferably  in  the  Austrian,  and  next  in  the  Prussian  armies. 
The  grade  of  colonel,  with  adequate  pecuniary  compensations, 
may  attract  officers  of  a  rank  inferior  to  that  grade  in  those 
armies,  who  will  be  of  distinguished  abilities  and  merit.  But 
in  this,  as  we  know  from  past  experience,  nothing  is  more  easy 
than  to  be  imposed  upon,  nothing  more  difficult  than  to  avoid 
imposition,  and  that,  therefore,  should  the  measure  be  sanctioned 
by  a  law,  it  will  be  requisite  to  commit  the  business  of  procuring 
such  characters  to  some  very  judicious  hand,  under  every  pre- 
caution that  can  put  him  on  his  guard. 

It  is  also  suggested  that  an  inspector  of  fortifications  is  much 
wanted.  In  case  of  a  legislative  provision  on  this  subject,  the 
officer  may  either  be  drawn  from  the  Corps  of  Artillerists  and  En- 
gineers, or  it  may  be  left  discretionary  with  the  President  to 
choose  him  where  he  pleases. 

By  the  act  of  March  2,  1799,  to  augment  the  Army,  an  additional 
battalion  of  artillerists  and  engineers  was  authorized,  which  com- 
pleted the  Second  Regiment  of  Artillerists  and  Engineers  to  the  same 
strength  as  the  First  Regiment. 

And  by  the  act  of  March  3,  1799,  for  the  better  organization  of  the 
troops  of  the  United  States,  the  President  was  authorized  to  engage 
and  appoint,  distinct  from  the  officers  of  the  Corps  of  Artillerists  and 
Engineers,  two  engineers  with  the  rank  of  lieutenant-colonel,  and 
to  stipulate,  and  allow  them  respectively,  such  compensation  as  he 
shall  find  necessary  and  expedient. 

The  act  also  provided  for  the  appointment  of  an  inspector  of  forti- 
fications, whose  duties  were  to  be  assigned  him  by  the  Secretary  of 
War,   under  the  direction   of   the   President,   to   be   taken   from   the 
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Corps  of  Artillerists  and"  Engineers,  or  other  corps,  and  if  he  shall 
not  be  an  officer  in  the  artillery  or  Army,  to  be  entitled  to  the  rank 
of  major  in  the  Army. 

It  is  not  known  whether  the  two  officers  of  engineers,  distinct  from 
the  Corps  of  Artillerists  and  Engineers,  with  the  grade  of  lieutenant- 
colonel,  were  ever  appointed;  it  is  probable  they  were  not.  Never- 
theless, in  the  act  of  May  14,  1800,  to  discharge  the  officers  and  men 
raised  under  the  acts  of  March  2  and  3,  1799,  it  was  provided  that 
''the  engineers,  the  inspector  of  artillery,  the  inspector  of  fortifica- 
tions, and  the  two  regiments  of  artillerists  and  engineers  should  be 
retained  in  service.'* 

No  further  legislation  affecting  the  Corps  of  Artillerists  and  En- 
gineers is  found  until  the  act  of  March  16,  1802,  fixing,  and  reducing 
materially,  the  military  establishment.  By  this  act  the  Corps  of 
Artillerists  and  Engineers  was  discontinued,  and  from  it  two  corps — 
a  regiment  of  artillerists,  and  a  corps  of  engineers — were  created.  The 
following  renjarks  of  Secretary  McHenry,  precedent  to  the  above  leg- 
islation, will  be  found  of  interest  in  this  connection.  They  are 
extracted  from  a  report  made  by  him  to  the  President,  on  the  5th  of 
January,  1800,  upon  the  subject  of  the  Military  Academy,  and 
re-organization  of  the  Army: 

It  is  conceived  that  the  entire  union  of  the  officers  of  artiller- 
ists and  engineers  in  one  corps,  as  in  our  present  establishment, 
is  not  advisable.  The  art  of  fortification  and  the  service  of  artil- 
lery, though  touching  each  other  in  many  points,  are  in  the  main 
distinct  branches,  and  each  so  comprehensive  that  their  separation 
is  essential  to  perfection  in  either.  This  has  been  ascertained 
by  long  experience.  Among  the  powers  of  Europe  there  is  not 
one  recollected,  which  at  the  present  day,  is  not  conscious  of 
this  truth.  When  any  of  them  have  attempted  to  unite  these 
corps,  the  disadvantages  which  resulted  were  soon  felt  to  be  so 
momentous,  as  to  produce  conviction  that  each  required  a  sepa- 
rate organization.  Such  an  union  was  once  attempted  in 
France.  According  to  an  ordinance  of  the  8th  of  December, 
1755,  the  artillery  and  engineer  corps  of  that  nation,  which  had 
been  separate,  were  combined  in  one.  The  experiment,  how- 
ever, was  of  short  duration.  In  1758,  the  engineer  corps  was 
disjoined  from  the  corps  of  artillery,  and  called  as  before,  the  corps 
of  engineers,  since  which  time  these  corps  have  remained  separate. 

The  recommendations  of  Secretary  McHenry  with  reference  to  the 
revival  of  the  Corps  of  Engineers,  contained  in  the  same  report,  are 
as  follows: 
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The  regiment  of  engineers  consisting  entirely  of  officers,  if  we 
exclude  the  companies  of  miners,  it  remains  to  speak  of  its  or- 
:  ganization.  Let  it  consist  of,  viz,  two  lieutenant-colonels,  one 
first  and  one  second,  as  already  provided  by  law,  three  majors, 
twelve  captains,  twenty-four  first  lieutenants,  twentv-four  second 
lieutenants,  twenty-four  cadets. 

The  companies  of  miners,  and  their  labors,  to  be  under  the 
direction  and  immediate  command  of  officers  of  this  corps,  and 
to  make  a  part  thereof. 

It  will  be  perceived,  and  it  is  observed  with  regret,  that  the 
engineer  regiment  cannot  be  immediately  formed  by  the  mere  act 
of  transferring  into  it  officers  from  any  of  the  existing  regiments. 
In  order  to  answer  its  high  .destination  it  must  be  filled  slowly, 
and  under  the  exercise  of  great  caution  and  responsibility. 

In  a  further  communication  of  Secretary  McHenry  concerning  the 
Military  Academy,  and  the  proposed  revival  of  the  Corps  of  Engi- 
neers, dated  January  31,  1800,  he  says: 

A  slight  attention  to  circumstances  and  the  actual  position  of 
our  country,  must  lead  to  the  conviction,  that  a  well-connected 
series  of  fortifications  is  an  object  of  the  highest  importance  to 
the  United  States,  not  only  as  these  will  be  conducive  to  the 
general  security,  but  as  a  means  of  lessening  the  necessity,  and, 
consequently,  the  expense,  of  a  large  military  establishment. 

^^  ^^  ^^  ^^  ^^  ^^  ^s^ 
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We  must  not  conclude  from  these  brief  observations,  that  the 
service  of  the  engineer  is  limited  to  constructing,  connecting, 
consolidating,  and  keeping  in  repair  fortifications.  This  is  but 
a  single  branch  of  their  profession,  though,  indeed,  a  most  im- 
portant one.  Their  utility  extends  to  almost  every  department 
of  war,  and  every  description  of  general  officers,  besides  embrac- 
ing whatever  respects  public  buildings,  roads,  bridges,  canals,  and 
all  such  works  of  a  civil  nature.  I  consider  it,  therefore,  of  vast 
consequence  to  the  United  States,  that  it  should  form  in  its  own 
bosom,  and  out  of  its  own  native  materials,  men  qualified  to 
place  the  country  in  a  proper  posture  of  defense,  to  infuse  science 
into  our  Army,  and  give  to  our  fortifications  that  degree  of  force, 
connection,  and  perfection,  which  can  alone  counterbalance  the 
superiority  of  attack  over  defense. 

By  the  act  of  March  16,  1802,  fixing  the  military  peace  establish- 
ment of  the  United  States,  it  was  enacted: 

Sec.  26.  That  the  President  of  the  United  States  is  hereby 
authorized  and  empowered,  when  he  shall  deem  it  expedient,  to 
organize  and  establish  a  Corps  of  Engineers,  to  consist  of  one 
engineer,  with  the  pay,  rank,  and  emoluments  of  a  major;  two 
assistant    engineers,    with    the    pay,   rank,    and    emoluments    of 
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captains;  two  other  assi^ant  engineers,  with  the  pay,  rank,  and 
emoluments  of  first  lieutenants;  two  other  assistant  engineers, 
with  the  pay,  rank,  and  emoluments  of  second  lieutenant;  and 
ten  cadets,  with  the  pay  of  sixteen  dollars  per  month,  and  two 
rations  per  day;  and  the  President  of  the  United  States  is  in  like 
manner  authorized,  when  he  shall  deem  it  proper,  to  make  such 
promotions  in  the  said  corps,  with  a  view  to  particular  merit  and 
without  regard  to  rank,  so  as  not  to  exceed  one  colonel,  one 
lieutenant-colonel,  two  majors,  four  captains,  four  first  lieuten- 
ants, four  second  lieutenants,  and  so  that  the  number  of  the  whole 
corps  shall  at  no  time  exceed  twenty  officers  and  cadets. 

Sec.  27.  That  the  said  corps,  when  so  organized,  shall  be 
stationed  at  West  Point,  in  the  State  of  New  York,  and  shall 
constitute  a  Military  Academy;  and  the  engineers,  assistant  en- 
gineers, and  cadets  of  said  corps  shall  be  subject  at  all  times  to 
do  duty  in  such  places  and  on  such  service  as  the  President  of 
the  United  States  shall  direct. 

Sec.  28.  That  the  principal  engineer,  and,  in  his  absence, 
the  next  in  rank,  shall  have  the  superintendence  of  the  said  Mili- 
tary Academy,  under  the  direction  of  the  President  of  the  United 
States;  and  the  Secretary  of  War  is  hereby  authorized,  at  the 
public  expense,  under  such  regulations  as  shall  be  directed  by  the 
President  of  the  United  States,  to  procure  the  necessary  books, 
implements,  and  apparatus  for  the  use  and  benefit  of  the  said 
institution. 

Under  the  operations  of  this  act  the  following  officers  were  ap- 
pointed: 

Major  Jonathan  Williams,  of  the  late  Second  Regiment  of  Artil- 
lerists and  Engineers,  and  Inspector  of  Fortifications,  appointed  major. 
Corps  of  Engineers,  and  principal  engineer,  and  became  the  Superin- 
tendent of  the  Military  Academy  April  13,  1802. 

William  Amherst  Barron,  captain.  Corps  of  Engineers,  teacher  of 
mathematics,  April  13,  1802. 

Jared  Mansfield,  captain  Corps  of  Engineers,  teacher  natural  and 
experimental  philosophy.  May  3,  1802. 

Peter  Anthony  Dransey,  first  lieutenant,  Corps  of  Engineers,  (de- 
clined.) 

James  Wilson,  first  lieutenant  Corps  of  Engineers. 

Cadet  Joseph  Gardner  Swift,  student. 

Cadet  Simon  M.  Levy,  student. 

Cadet  Walker  Keith  Armistead,  student. 

This  was  the  beginning  of  the  present  Corps  of  Engineers,  and  of 
the  Military  Academy  at  West  Point.  To  quote  the  words  of  Major 
Williams — 


13 

A  part  orily  of  the  officers  were  appointed  soon  after  the  passage  of 
the  act,  of  whom  the  major,  who  was  ex  officio  the  chief*  engi- 
neer, and  two  captaihs,  took  charge  of  the  academy,  the  students 
of  which  were  the  cadets  belonging  to  the  regiment  of  artillery. 
The  major  occasionally  read  lectures  on  fortifications,  gave  prac- 
tical lessons  in  the  field,  and  taught  the  use  of  instruments  gen- 
erally. The  two  captains  taught  mathematics;  the  one  in  the 
line  of  geometrical,  the  other  in  that  of  algebraical  demonstra- 
tion. 

From  its  very  organization,  some  commissioned  officers  of  the 
corps  were  engaged  upon  the  fortifications  of  the  coast,  and  the 
majority  of  those  who  acted  the  part  of  teachers,  during  the  first  two  or 
three  years  of  the  existence  of  the  academy,  were  soon  replaced  by  teach- 
ers and  professors  appointed  to  instruct  in  special  subjects.  By  February 
of  1808,  but  one  officer  of  the  corps  remained  at  the  Military  Acad- 
emy, who  served  in  the  capacity  of  Acting  Superintendent,  and  also 
instructor  of  certain  branches.     In  the  words  of   Colonel  Williams — 

It  was  not  probably  foreseen,  that  although  the  headquarters  of 
the  corps  might  be  at  West  Point,  yet  the  duties  of  the  individ- 
ual officers  necessarily  spread  them  along  our  coast  from  one  ex- 
tremity of  the  United  States  to  the  other,  and,  as  the  whole 
number  of  officers  can  be  no  more  than  sixteen,  they  could  not 
in  their  dispersed  state  constitute  a  military  academy.  The  in- 
congruity of  a  stationary  and  errant  existence  in  the  same  corps, 
has  been  amply  exemplified  by  experience. 

It  is  not  proposed  to  attempt  any  history  of  the  Military  Academy, 
or  to  quote  the  laws  which  affected  it;  it  is  sufficient  to  say  that  the 
charge  and  superintendency  of  that  institution  remained  in  the  Corps 
of  Engineers  until  July  13,  1866,  when  the  superintendency  passed  to 
the  Army  at  large,  and  that  during  the  supervision  of  the  Military 
Academy  by  the  Corps  of  Engineers,  it  attained  to  its  present  state  of 
efficiency  and  value  to  the  country. 

By  the  act  of  February  28,  1803,  it  was  provided: 

Sec.  3.  That  the  commanding  officer  of  the  Corps  of  Engi- 
neers be  authorized  to  enlist,  for  a  term  not  less  than  three 
years,  one  artificer  and  eighteen  men,  to  aid  in  making  practical 
experiments,  and  for  other  purposes,  &c.,  &c. 

By  the  act  of  April  10,  1806,  for  establishing  rules  and  articles  for 
the  government  of   the  armies  of   the  United   States,  it  was  enacted: 

Art.  63.  The  functions  of  the  engineers  being  generally 
confined  to  the  most  elevated  branch  of  military  science,  they  are 
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not  to  assume,  nor  are  they  subject  to  be  ordered  on  any  duty 
beyond  the  line  of  their  immediate  profession,  except  by  the 
special  order  of  the  President  of  the  United  States,  but  they  are 
to  receive  every  mark  of  respect  to  which  their  rank  in  the  Army 
may  entitle  them  respectively,  and  are  liable  to  be  transferred  at 
the  discretion  of  the  President  from  one  corps  to  another,  regard 
being  paid  to  rank. 

As  this  law  has  an  important  bearing  upon  the  administration  and 
duties  of  the  Corps  of  Engineers,  it  is  proper  t^at  the  facts  leading  to 
its  enactment  should  be  stated. 

In  the  latter  part  of  1802,  in  which  year  the  Corps  of  Engineers 
was  revived  and  stationed  at  West  Point,  a  dispute  arose  between 
Lieutenant-Colonel  Williams,  commandant  of  the  corps,  and  Captain 
George  Izard,  of  the  regiment  of  Artillerists,  who  with  his  company 
was  stationed  at  the  same  post,  concerning  the  right  of  Colonel  Wil- 
liam§  to  exercise  command  over  these  troops  of  the  artillery  line. 
The  matter  was  referred  to  General  Dearborn,  who  was  at  the  head 
of  the  War  Department  during  the  administration  of  Mr.  Jefferson, 
and  who  decided — 

That  no  officer,  cadet,  or  soldier  of  the  Corps  of  Engineers 
shall  be  subject  to  the  orders  of  any  officer  of  any  other  corps,  but 
subject  to  the  orders  of  the  President  only,  or,  when  in  actual 
service,  to  the  orders  of  the  commanding  general;  and  no  officer 
of  engineers  shall,  under  any  circumstances,  command  any  officer 
or  any  troops  of  any  other  corps,  except  by  special  orders  of  the 
President. 

The  articles  of  war  in  force  at  this  time,  were  those  published  by 
order  of  Congress,  September  20,  1776,  and  by  the  25th  and  26th  arti- 
cles, officers  of  engineers  felt  themselves  entitled  to  command  according 
to  their  rank,  when  they  were  thrown  on  duty  with  other  corps  of 
the  Army.  General  Dearborn  was  of  opinion,  that  the  Corps  of 
Engineers  as  then  organized,  being  composed  mainly  of  officers,  and 
being  engaged  in  scientific  pursuits,  should  not  exercise  command  in 
the  line,  unless  by  special  assignment  of  the  President.  The  deci- 
sion.of  General  Dearborn  was  received  with  great  mortification  and 
dissatisfaction  by  the  officers  of  the  Corps  of  Engineers,  the  greater 
part  of  whom  had  been  transferred  from  the  line  to  form  the  corps. 
They  could  not  perceive  by  what  authority  or  rule  the  Secretary  of  War 
could  deprive  them  of  their  lawful  prerogatives.  On  the  30th  of  No- 
vember, 1804,  they  addressed  a  memorial  to  the  President  of  the 
United  States,  appealing  to   his  sense  of   justice  from  the  decision  of 
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the  Secretary  of  War,  which  decision  they  conceived  materially 
affected  their  standing  in  the  Army,  and  abridged  their  just  rights, 
but  no  answer  was  made  to  their  memorial. 

In  this  state  of  things  the  Corps  of  Engineers  felt  their  situation 
to  be  very  embarrassing  and  unpleasant,  and  the  whole  corps  at  length 
determined  to  resign  their  commissions.  The  two  field  officers  of 
the  corps,  Lieutenant-Colonel  Williams  and  Major  Wadsworth,  did 
actually  resign.  Under  these  circumstances  a  letter,  dated  March  29, 
1805,  was  written  to  Colonel  Williams  by  General  Wilkinson,  the 
Commmander-in-Chief,  with  the  approbation  of  the  War  Depart- 
ment, as  follows: 

I  am  authorized  by  the  Secretary  of  War  to  inform  you,  that  if 
agreeable  to  you,  the  President  will  re-appoint  you  to  the  com- 
mand of  the  Corps  of  Engineers,  on  the  express  condition,  that 
you  are  not  to  interfere  with  the  discipline,  police,  or  command 
of  the  troops  of  the  line  but  by  his  orders,  to  which  alone  you  are 
to  be  subject,  and  that  in  all  other  respects,  you  are  to  enjoy  the 
honors  due  to  your  rank.  Should  this  proposition  be  acceptable 
to  you,  you  will  be  pleased  to  signify  your  disposition  to  the 
Secretary  of  War  without  delay,  and  in  such  explicit  terms 
as  may  preclude  misapprehension.  The  President  is  now  at 
Monticello,  but  will  be  here  about  the  8th  of  the  next 
month,  at  which  time,  should  it  be  agreeable  to  you,  you 
may  make  a  visit  to  the  city  in  order  to  pay  your  respects  to  our 
superior. 

Permit  me,  sir,  to  add  my  earnest  hopes  that  you  may  not  pause 
for  a  determination  in  this  case,  because,  I  am  convinced,  you 
will  stand  acquitted  by  every  professional  man  of  intelligence 
and  honor,  should  you  embrace  the  proposition.  It  is  unques- 
tionable that  the  elevated  pursuits  of  the  Corps  du  Genie  do  not 
allow  time  for  the  necessary  attentions  to  the  details,  police,  and 
discipline  of  the  line,  and  it  follows,  as  in  other  services,  that  the 
officers  of  that  corps  should  not  be  burdened  with  the  responsi- 
bility attached  to  duties  in  their  nature  incompatible.  But 
admitting  the  practice  of  other  nations,  &c.,  to  be  at  variance  with 
our  own,  if  the  United  States  are  acknowledged  to  be  sovereign 
and  independent,  we  cannot. deny  to  the  regular  authority,  powers 
and  capacities  to  ordain  such  subordinate  arrangements,  as  may 
be  deemed  conducive  to  the  public  weal,  and  it  is  the  duty  of 
every  good  citizen  to  conform,  when  such  conformity  does  not 
affect  his  honor.  In  the  case  before  us  the  suspension  of  ex-official 
command,  is  deemed  essential  to  the  interests  of  a  particular 
corps,  but  no  subversion  of  inherent  principles  or  fundamental 
right  takes  effect,  because  you  are  held  liable  to  general  command 
upon  the  orders  of  the  President- 
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I  beg  to  hear  from  you  soon,  and,  I  hope  to  my  satisfaction. 
You  owe  much  to  the  partiality  of  the  President,  more  to  the 
claims  of  your  country. 

This  correspondence  led  to  the  issuing  of  the  following  General 
Order,  dated  April  17,  1805: 

As  the  scientific  pursuits  of  the  Corps  of  Engineers  do  not 
allow  time  for  attention  to  details,  police,  and  discipline  of  the 
troops  of  the  line,  it  follows,  as  in  other  services,  that  the  offi- 
cers of  that  corps  should  not  be  burdened  with  the  responsibility 
attached  to  duties  in  their  nature  incompatible. 

The  President  has  thought  proper  to  decide,  that  the  officers 
of  the  engineers  shall  not  interfere  with  the  discipline,  police, 
or  command  of  the  troops  of  the  line  unless  by  his  special  order ^ 
to  which  alone  they  are  subject. 

But  this  suspension  of  official  command,  though  deemed  essen- 
tial to  the  interests  of  a  particular  corps,  does  not  subvert  any 
inherent  principle  or  fundamental  right,  because  the  superior 
officers  of  engineers  are  held  liable  to  be  called  into  general  com- 
mand, whenever  the  public  service  may  require,  and  the  will  of 
the  President  directs. 

In  all  cases  not  affected  by  this  regulation,  the  officers  of  the 
Corps  of  Engineers  are  invariably  to  enjoy  the  respect  due  to 
their  commissions,  and  they  are  to  receive  the  same  honors  which 
are  paid  to  the  officers  of   similar  grade  in  the  line  of  the  Army. 

On  the  19th  of  April,  1805,  Colonel  Williams  accepted  the  re- 
appointment of  chief  engineer  and  lieutenant-colonel,  Corps  of 
Engineers,  and  on  the  10th  of  the  following  April  (1806)  the  63d 
article  of  war  was  enacted  to  give  to  the  General  Order  of  April  17, 
1805,  the  force  of  law. 

Under  the  operations  of  this  law,  upon  the  breaking  out  of  war 
with  Great  Britain,  Colonel  Williams  applied  for  command  in  the 
line  of  the  Army,  which  was  authorized  by  the  President,  under  date 
of  June  23,  1812,  in  the  following  instructions  to  General  Bloom- 
field,  whose  headquarters  were  in  New  York  City: 

It  is  the  pleasure  of  the  President,  that  whenever  the  exigen- 
cies of  the  service  may  require  the  talents  and  knowledge  of  the 
officers  of  the  Corps  of  Engineers,  beyond  the  line  of  their  im- 
mediate profession,  you  may  assign  to  those  under  your  command 
such  duties  in  the  line  of  the  Army,  as  may  comport  with  their 
rank. 

and  in  the   early  days  of  July,  Colonel  Williams   was  ordered  to  take 
the  command  of  Castle  Williams  on  Governor's  Island. 
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Again,  on  the  6th  of  April,  1813,  Col.  J.  G.  Swift,  Chief 
Engineer,  reported  himself  for  duty  to  Gen.  George  Izard,  the  com- 
mandant of  the  department  including  New  York  Harbor,  and  by  a 
special  order  of  the  President  received  the  command  of  Staten  Island, 
with  a  brigade,  composed  of  Col.  Samuel  Hawkins's  and  Col.  Alex- 
ander Deniston's  regiments  of  infantry,  the  32d  and  41st,  which 
command  he  exercised  in  addition  to  his  duties  as  Chief  Engineer, 
and  his  charge  of  the  Military  Academy.  Colonel  Swift  was  at  that 
time  personally  superintending  the  fortifications  of  New  York  Harbor. 

On  the  23d  of  February,  1808,  the  corps  was  filled  up  by  regular 
promotions  to  the  full  numbers  authorized  by  the  organic  act  of 
March  6,  1802,  Jonathan  Williams  being  the  Chief  Enigneer  and 
colonel,  Jared  Mansfield  the  lieutenant-colonel,  and  Alexander 
Macomb  and  Joseph  G.  Swift  the  majors;  and,  with  the  exceptions 
of  Lieutenant-colonel  Mansfield,  who  had  been  surveyor-general  of  the 
Northwest  Territory  since  November  1,  1803,  with  office  at  Cincin- 
nati, and  Lieut.  Alden  Partridge,  who  was  retained  at  the  Military 
Academy,  all  the  officers  of  the  corps  were  spread  along  the  coasts  in 
charge  of  active  operations  upon  the  fortifications.  The  office  of 
the  Chief  of  Engineers  was  in  New  York  Harbor. 

By  the  act  of  April  29,  1812,  making  further  provisions  for  the 
Corps  of  Engineers,  it  was  enacted: 

Sec.  1.  That  there  be  added  to  the  Corps  of  Engineers  two 
captains;  two  first  lieutenants;  two  second  lieutenants;  with  the 
usual  pay  and  emoluments  according  to  their  grades  respectively; 
and  one  paymaster,  to  be  taken  from  the  subalterns  of  engineers, 
with  the  pay  and  emoluments  of  a  regimental  paymaster,  and 
that  there  be  attached  to  the  said  corps,  either  from  the  troops 
now  in  service  or  by  new  enlistments,  as  the  President  of  the 
United  States  may  direct,  four  sergeants,  four  corporals,  one 
teacher  of  music,  four  musicians,  nineteen  artificers,  and  sixty- 
two  men,  which  non-commmissioned  officers,  musicians, artificers, 
and  men,  together  with  the  artificers  and  men  already  belonging 
to  the  Corps  of  Engineers,  shall  be  formed  into  a  company,  to  be 
styled  a  company  of  bombadiers,  sappers,  and  miners,  and  be  offi- 
cered from  the  Corps  of  Engineers,  according  as  the  commanding 
officer  of  that  corps  may,  with  the  approbation  of  the  President 
of  the  United  States,  direct. 

Sec.  6.  That' so  much  of  the  twenty-sixth  section  of  the  act 
entitled  *^An  act  fixing  the  military  peace  establishment,'*  passed 
the  16th  day  of  March,  1802,  as  confines  the  selection  of  the 
command  of  the  Corps  of  Engineers  to  the  said  corps  be,  and  the 
same  is  hereby,  repealed. 
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On  the  6th  of  July,  1812,  Lieutenant-Colonel  Alexander  Macomb, 
of  the  corps,  was  appointed  colonel  of  the  Third  Regiment  of  Artil- 
lery, and  on  the  31st  of  July  of  the  same  year,  Col.  Jonathan  Williams, 
Chief  Engineer,  resigned"  his  commission  in  the  Army  in  conse- 
quence of  the  dissatisfaction  expressed  by  some  of  the  artillery  at 
his  being  assigned  to  the  command  of  Castle  Williams,  New  York 
Harbor,  and  the  complications  arising  out  of  the  same,  which 
threatened  to  deprive  him  of  this  command,  to  which  he  felt  himself 
entitled  by  his  rank  and  services. 

Under  the  operations  of  the  act  of  April  29,  1812,  and  the  casualties 
referred  to  above,  Joseph  G.  Swift  became  colonel  and  Chief  Engineer, 
Walker  K.  Armistead  lieutenant-colonel,  and  George  Bomford  and 
William  McRee  majors;  and  the  corps  consisted  of  one  colonel,  one 
lieutenant-colonel,  two  majors,  six  captains,  six  first  lieutenants,  six 
second  lieutenants,  and  a  company  of  bombadiers,  sappers,  and  miners, 
of  one  hundred  and  thirteen  enlisted  men. 

War  against  Great  Britian  was  declared  June  15,  1812,  and  as  many 
of  the  officers  of  engineers  as  could  be  furnished,  were  assigned  to  the 
stafifs  of  the  various  generals  commanding  the  military  districts,  with 
whom  they  served  with  credit  during  the  war.  The  company  of  bom- 
badiers, sappers,  and  miners,  from  the  9th  of  June,  1814,  served  along 
thfe  Niagara  frontier,  and  especially  at  Fort  Erie,  under  Capt.  and 
Bvt.  Maj.  Eleazer  D.  Wood,  and  in  the  sortie  from  Fort  Erie. 

By  War  Department  regulations  of  February  28,  1815,  signed  by 
James  Monroe,  the  commandant  of  the  United  States  Corps  of  Engi- 
neers was  announced  as  inspector  of  the  Military  Academy,  and  the 
appointment  of  a  permanent  superintendent  for  that  institution  was 
authorized.  It  was  at  this  time,  also,  that  the  headquarters  of  the 
Engineer  Department  was  established  at  New  York. 

By  the  act  of  March  3,  1815,  fixing  the  military  peace  establish- 
ment, it  was  enacted — 

That  the  military  peace  establishment  of  the  United  States  shall 
consist  of  such  proportions  of  artillery,  infantry,  and  riflemen, 
not  exceeding  in  the  whole  ten  thousand  men,  as  the  President 
of  the  United  States  shall  judge  proper,  and  that  the  Corps  of 
Engineers  as  at  present  established  be  retained. 

Under  the  operations  of  this  law,  which  was  held  to  continue  the 
Military  Academy  also,  the  Corps  of  Engineers  resumed  its  duties 
upon   the  works  of   fortification  along  the   coast,  the  value  of   which 
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had  been  demonstrated  during  the  late  war,  and  the  absence  of  which 
had  been  severely  felt  at  many  points  of  the  seaboard. 

By  the  act  of  April  24,  1816,  for  organizing  the  general  staff,  &c., 
it  is  provided: 

Sec.  11.  That  the  Ordnance  Department  be  continued  as  at 
present  organized,  under  the  act  of  February  8,  1815,  and  that 
ordnance  officers  be  assigned  to  their  duties  with  the  staff  of  the 
Army,  in  the  same  manner  as  from  the  Corps  of  Engineers. 

On  the  29th  of  April,  1816,  a  joint  resolution  of  the  two  Houses 
of  Congress  was  passed,  as  follows: 

That  the  President  of  the  United  States  be,  and  he  is  hereby, 
authorized  to  employ,  in  addition  to  the  Corps  of  Engineers  as 
now  established,  a  skillful  assistant,  whose  compensation  shall 
be  such  as  the  President  of  the  United  States  shall  think  proper, 
not  exceeding  the  allowance  to  the  chief  officer  of  that  corps. 

In  accordance  with  this  resolution.  Gen.  Simon  Bernard,  of  the 
French  Army,  was  attached  to  the  Corps  of  Engineers,  as  an  assist- 
ant engineer,  with  the  pay  and  emoluments  of  a  brigadier-general, 
the  compensation  which,  under  the  existing  laws,  the  Chief  Engi- 
neer, Bvt.  Brig.  Gen.  Swift,  was  then  receiving. 

On  the  16th  of  November,  1816,  the  following  regulation  of  the 
War  Department,  constituting  a  ^^Board  of  Engineers  for  Fortifica- 
tions,'* was  issued: 

A  board  shall  be  formed  consisting  of  three  officers  of  the  Corps 
of  Engineers,  to  be  designated  by  the  Secretary  of  War,  and  the 
officer  of  the  Corps  of  Engineers  assigned  to  the  superintendence 
of  the  fortifications  in  any  particular  district,  shall  be  attached  to 
the  board  as  a  member,  when  it  is  acting  in  that  district. 

It  shall  be  the  duty  of  the  officers  of  this  board  to  examine,  in 
conjunction,  all  those  positions  where  important  permanent  works 
are  or  may  be  proposed  to  be  erected.  They  shall  select  the  pro- 
per sites  for,  and  form  the  plans  of  all  new  works.  Where  forti- 
fications have  been  commenced  or  are  finished,  they  shall  report 
how  far  the  sites  for  such  fortifications  have  been  judiciously 
selected,  or  whether  or  not  the  works  are  adequate  to  the  defense 
of  the  respective  positions,  and  they  shall  propose  such  alterations 
or  additions  to  them  as  may  be  deemed  necessary.  At  those  places 
where  naval  can  come  in  aid  of  land  defenses,  the  board  shall  call 
upon  the  naval  officer  who  shall  have  been  assigned  by  the  Secre- 
tary of  the  Navy  to  co-operate  with  the  board  at  that  station,  and 
who,  during  that  co-operation,  shall  be  a  member  of  the  board. 

The  report  and  plans  adopted  by  the  board,  shall  be  submitted, 
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with  accurate  estimates  by  the  officers  of  the  Corps  of  Engi 
to  the  chief  of  that  corps. 

The  navy   officer  wi!l    report   directly  to  the   Secretary  of    the 

Any  officer  of  the  board  who  may  disapprove  of  the  reports  and 
plans  agreed  upon  by  the  board,  may,  if  it  be  deemed  necessary, 
submit  to  his  chief  separate  and  distinct  reports,  accompanied  by 
the  necessar>'  plans  and  estimates. 

The  original  reports  and  plans  agreed  upon  by  the  hoard,  as  well 
as  those  reported  by  any  member  of  il,  shall  be  submitted  by  the 
Chief  of  the  Corps  of  Engineers,  with  such  remarks  as  he  mav 
deem  proper,  to  the  Secretary  of  War,  for  final  adoption,  and  they 
shall  be  deposited  in  the  secret  bureau  of  the  Department  of  War. 

The  Chief  of  the  Corps  of  Engineers  may  assign  the  officers  of 
that  corps  attached  to  the  board,  to  superintend  the  construction 
of  particular  fortifications,  when  such  assignment  will  not  inter- 
fere with  their  duties  as  members  of  the  board. 

The  board  shall  be  immediately  organized,  and  shall  consist  of 
the  following  named  officers:  Brigadier-General  Simon  Bernard, 
Colonel  William  McRee,  and  Lieutenant-Colonel  J.  G.  Totten, 
and  ■ ■ -,  of  the  Navy. 

The  Chief  Engineer  will  at  all  times  furnish  the  board  with 
such  plans,  reports,  &c.,  as  may  be  in  his  possession  in  relation 
to  existing  or  contemplated  works,  and  he  shall  designate  the 
point  at  which  the  board  shall  commence  its  operations. 

The  Secretary  of  the  Navy  will  be  advised  through  the  War 
Department  of  the  time  when,  and  the  place  where,  the  board 
shall  meet  for  the  performance  of  any  of  the  duties  assigned  to  it 
by  these  regulations. 

GEO.  GRAHAM, 
Acting  Secretary  ef  IVar. 


The  hoard  of  engineers  constituted  by  this  order  has  been  continued 

until   the   present  time,  and    the  methods  the 

■rein    prescribed  for  the 

location,   planning,  and    executing  of   works 

of   fortification  for  our 

seaboards,    have    uniformly    been    such    as    a 

re     prescribed    in    these 

regulations. 

Its  existence  and   orEanization    have    been 

made   known    to,    and 

authorized     by    Congress,    as    will     appear  fr 

om    repeated    executive 

communications,  and  resolutions  in  Congress, 

especially  the  joint  reso- 

lution  of  April  20,  1818,  the  resolution  of  the 

Senate  of  February  13, 

1817,  and  of  the  House  of  Representatives  of  December  11,  1817,  and 
February  9,  1821.  A  long  series  of  reports  of  this  hoard,  from  1818 
down  to  the  present  time,  which  have  been  laid  before  Congress,  has 
been  the  groundwork  and  basis  of  the  system  of  permanent  fortifications 
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which  have   been  projected,   and  are  still  in  progress  of  construction, 
along  our  maritime  frontiers. 

On  the  3d  of  April,  1818,  the  headquarters  of  the  Engineer  De- 
partment were  transferred  from  New  York  to  Washington  under  the 
following  order: 

Department  of  War, 

April  J,  I818. 

SIR:  The  President  having  directed  that  the  Headquarters  of 
the  Engineer  Department  be  fixed  at  the  seat  of  Government, 
you  will  make  your  arrangements  accordingly.  As  soon  as  prac- 
ticable, you  will  order  the  distribution  of  the  officers  of  the 
gineer  Corps,  in  such  manner  as  the  service  of  surveying  sites, 
and  the  superintendence  of  the  construction  of  works  of  defence 
may  require. 

Until  you  can  be  otherwise  accommodated,  you  will  procure 
suitable  rooms  for  offices. 

J.  C.  CALHOUN. 

Gen.  J.  G.  Swift. 

On  the  7th  of  April,  1818,  regulations  for  the  government  of  the 
Engineer  Department  were  issued  by  the  Secretary  of  War,  Mr.  Cal- 
houn,with  the  approval  of  the  President.  About  this  time  the  Engineer 
Department  included  the  Corps  of  Engineers,  the  Topographical 
Engineers,  and  the  Military  Academy.  The  Topographical  Engi- 
neers were  *  ^arranged  to  the  Engineer  Department,  and  made  subject 
to  the  orders  of  the  Chief  Engineer  and  commanding  engineers,**  by 
formal  orders  dated  July  2,  1818,  but  a  number  of  the  Topographical 
Engineers  had  for  nearly  two  years  been  doing  duty  under  the  Chief 
Engineer,  with  the  board  of  engineers,  and  on  other  stations. 

On  the  12th  of  November,  1818,  Bvt.  Brig.  Gen.  J.  G.  Swift, 
Chief  Engineer,  resigned  his  commission  in  the  Army,  and  on  the 
22d  of  the  same  month  Lieut.  Col.  W.  K.  Armistead,  Corps  of  Engi- 
neers, assumed  the  command  of  the  corps.  On  the  10th  of  March, 
1819,  Lieutenant-Colonel  Armistead  was  appointed  Colonel,  Corps  of 
Engineers,  and  Chief  Engineer,  to  rank  from  November  12,  1818. 

By  the  act  of  March  2,  1821,  to  reduce  and  fix  the  military  peace 

establishment,  it  was  enacted: 

Sec.  1.  That  from  and  after  the  first  day  of  June  next,  the 
military  peace  establishment  of  the  United  States  shall  be  com- 
posed of  four  regiments  of  artillery,  and  seven  regiments  of 
infantry,  with  such  officers  of  engineers,  of  ordnance,  and  of  the 
staflf,  as  are  hereinafter  provided  for. 

^»  %^  %if  ^»  ^^  ^»  ^^ 

^^*  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^ 


Sec.  3.  Tlut  the  Coimmi  E^ci-cn»  4h 
and  the  Tcftoenfkicai  Eagiaeas  ^id  tfcnr 
retained  Jo  scrrice  ak  ■  yiULai  ctcaaBBA- 

UndcT  tbc  opcmions  <rf  tkb  aa.  Cakad  ^ 
oftce  of  Chief  Engineer,  and  tcttpttd  the  ^ 
the  Third  Rcgimcni  of  AnillcTT,  wfcile  I 
General  Alexander  >lac<Miib  itiinne^  to  miim.  with  the  Caq»  mt 
Engineere,  as  its  Colonel  and  Cbicf  Engines.  Ttr  caltocrf  ^oi  of 
the  company  of  bofnbardien.  U|i|«ak.  aorf  ^'"gTi  war  cill 
charged,  or  transferred  to  the  cwp—y  «f  aniBcnwhkh  ^ 
tioncd  at  West  Poioi  in  its  stead. 

By  the   act  of    April   30.  1824.  to  | 
plans,  and  estimates  upon  the  subject  nf  rands  amtc 
enacted: 

That  the  President  of  the  United  States  is  boc^  ^afcuiiagJ  Ctt 

the  routes  of  such  roads  and  canab  zs  be  mar  deesa  at  national 
importance  in  acommerciat  or  militaiTpnintai  riew.  or  neccssarr 
for  the  transportation  of  the  public  mail,  tksignatii^.  to  the  cnsc 
of  each  canal,  what  parts  mar  be  made  capable  of  stoop  navies- 
tion;  the  surveys,  plans,  and  estimates  for  each,  when  cotn[JeteJ, 
to  be  laid  before  Congress. 

Sec.  2-  That,  to  cany  into  efiect  the  objects  of  this  act.  the 
President  be,  and  he  is  hereby,  authorized  to  employ  two  or  mmc 
skillful  civil  engineers,  and  such  officers  of  the  Corps  of  Engi- 
neers, or  who  may  be  detailed  to  do  duty  with  that  corps,  as  be 
may  think  proper,  and  the  sum  of  thirty  thousand  dollars  be,  and 
the  same  is  hereby,  appropriated,  to  be  paid  out  of  any  mone3n  in 
the  Treasury  not  otherwise  appropriated. 

Under  this  act  the  "Board  of  Engineers  for  Internal  Improvements*' 
was  organized.  It  consisted  of  Bvt.  Brig.  Gen.  Simon  Bernard,  as- 
sistant engineer:  Lieut.  Col.  Joseph  G.  Totten,  Corps  of  Engineers; 
Mr.  John  L.  Sullivan,  civil  engineer;  and  had  attached  to  it.  for  duty 
in  the  field.  Major  Abert,  of  the  Topographical  Engineers,  and  fire 
assistant  lieutenants;  Capt.  McNeil,  of  the  Topographical  Engineers, 
and  five  assistant  lieutenants;  and  Vlr.  Shriver,  civil  engineer,  and  five 
civil  engineer  survcynr*.  Capt.  Poussin,  of  the  Topographical  Engi- 
neers and  Lieutenant!  Courtney  and  Dutton  of  the  Corps  of  Engineers 
were  on  immcdiiite  duty  with  the  board. 

Thin  board  with  changes  from  time  to  time  in  its  membership  con- 
tinued until  about  18^52,  when  it  seems  to  have  been  discontinued,  but 
Iti  (unctinnn  nincc  ihat  date  have  been  performed  by  special  boards  on 
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river  and  harbor  improvements,  organized  for  temporary  service  upon 
particular  works.  During  the  continuance  of  the  board  of  internal 
improvements  a  very  great  number  of  reconnaissances,  surveys,  plans, 
and  estimates  were  made  by  the  board,  or  under  its  directions,  look- 
ing to  the  construction  of  works  in  the  interest  of  commerce  and 
navigation,  and  in  its  reports,  the  basis  was  laid  for  the  system  of  river 
and  harbor  improvements,  which  have  since  added  so  much  to  the 
wealth  of  the  nation. 

On  the  24th  of  May,1828,  Col.  Alexander  Macomb,  Chief  Engineer, 
was  appointed  major-general  in  the  Army,  and  was  directed  to  take 
the  command  of  the  same. 

In  relinquishing  the  command  of  the  Corps  of  Engineers,  General 
Macomb  published  the  following  orders,  dated  Washington,  May  28, 
1828: 

Major-General  Macomb,  in  leaving  the  office  of  Chief  Engi- 
neer, which  he  has  filled  for  the  last  seven  years,  to  take 
command  of  the  Army,  feels  it  but  an  act  of  justice  to  the 
officers  attached  to  the  Engineer  Department  to  express  the  great 
satisfaction  he  has  experienced  from  their  zealous  and  efficient 
co-operation  in  every  branch  of  the  service  connected  with  his 
duties. 

To  the  officers  of  the  Corps  of  Engineers  he  makes  his  fullest 
acknowledgements  for  the  judicious  and  faithful  manner  in  which 
they  have  directed  the  construction  of  the  fortifications,  and  other 
works  confided  to  their  superintendence,  and  for  the  unceasing 
efforts  to  sustain,  in  whatever  situation  they  have  been  placed, 
the  honor  and  reputation  of  the  corps. 

To  the  officers  of  the  Topographical  Engineers,  and  those 
detailed  from  the  line  of  the  Army  to  assist  in  the  surveys  and 
reconnaissances  relating  to  internal  improvements,  and  to  the  gen- 
tlemen who  have  acted  as  civil  engineers,  Major-General  Macomb 
in  like  manner  tenders  his  acknowledgments. 

To  the  commissioners  and  superintendents  of  laying  out  and 
constructing  roads,  the  Chief  Engineer  has  every  reason  for 
making  a  public  acknowledgement  of  their  faithful  and  valuable 
services. 

To  the  superintendent  and  officers  composing  the  staff  of  the 
Military  Academy,  he  takes  great  pleasure  in  expressing  his  sense 
of  their  enlightened  and  successful  exertions,  to  elevate  and  main- 
tain the  character  of  that  valuable  institution. 

And  to  the  members  of  the  board  of  engineers  for  fortifica- 
tions, and  internal  improvements,  too  much  praise  cannot  be  given 
for  the  industry  and  intelligence  with  which  they  have  discharged 
the  important  and  arduous  duties  committed  to  them. 


In  closing  this  order,  the  Chief  Engineer  cannot  refrain  from 
stating  with  proud  satisfaction  the  fact,  that  during  the  period 
for  which  he  has  presided  over  the  department,  no  loss  has  been 
occasioned  to  the  public  by  any  defalcation  or  ncKlect  on  the  part 
of  its  officers,  especially  when  i[  is  considered  that  the  amount 
of  six  millions  of  dollars  has  been  disbursed  in  small  sums  and 
for  items  of  a  nature  that  require  the  greatest  care  and  attention 
to  satisfy  the  strictness  of  the  accounting  officers,  and  to  comply 
with  the  established  regulations  of  the  department. 

The  major-general  will  never  cease  to  take  a  great  interest  in 
the  success  and  prosperity  of  the  Engineer  Department,  and  will, 
BO  far  as  it  may  be  in  his  power,  lend  his  aid  to  promote  its  use- 
fulness, and,  if  possible,  to  increase  its  consideration  in  the 
public  estimation. 

ALEXANDER  MACOMB, 
Maj.  Gen.,  Chief  Engr.  ef  ihe  U.  S. 

General  Macomb  was  succeeded  as  colonel  and  Chief  Engineer  by 
Lieut.  Col.  Charles  Gratiot,  of  the  Corps  of  Engineers. 

On  the  22d  of  June,  1831,  by  a  regulation  of  the  War  Department, 
the  Topographical  Bureau  of  the  Engineer  Department  was  consti- 
tuted a  distinct  Bureau  of  the  War  Department,  and  the  officer  in 
charge  thereof,  was  directed  to  communicate  directly  with  the  Secre- 
tary of  War,  from  whom  he  was  to  receive  all  his  orders,  and  to 
whom  he  was  to  make  all  his  reports. 

On  the  10th  of  August,  1831,  Bvt.  Brig.  Gen.  Simon  Bernard, 
assistant  engineer,  resigned  his  office,  and  returned  to  France,  Col. 
James  Gadsden  being  appointed  "Assistant  engineer"  by  the  Presi- 
dent, in  his  place.  This  office  was  discontinued  October  1,  1832, 
by  virtue  of  the  joint  resolution  of  Congress  of  July  14,  1832. 

By  the  act  of  July  5,  1838,  to  increase  the  present  military  estab- 
lishment of  the  United  States,  and  for  other  purposes  it  was  enacted: 

Sec.  2.  That  the  President  of  the  United  States  be,  and  he 
is  hereby,  authorized  to  add  to  the  Corps  of  Engineers,  whenever 
he  may  deem  it  expedient  to  increase  the  same,  one  lieutenant- 
colonel,  two  majors,  six  captains,  six  first  and  six  second 
lieutenants,  and  that  the  pay  and  emoluments  of  the  said  corps 
shall  be  the  same  as  those  allowed  to  the  officers  of  the  regiment 
of  dragoons. 

Sec.  3.  That  so  much  of  the  act  passed  the  twenty-ninth  day 
of  April,  1812,  entitled  "An  act  making  further  provision  for 
the  Corps  of  Engineers,"  as  provides  that  one  paymaster  shall  be 
taken  from  the  subalterns  of  the  Corps  of  Engineers,  be,  and  the 
same  is    hereby,  repealed,  and    that    the  paymaster  so  authorized 


25 

and  provided  be  attached  to  the  Pay  Department,  and  be  in  every 
respect  placed  on  the  footing  of  other  paymasters  of  the  Army. 

Sec.  27.  That  it  shall  be  the  duty  of  the  engineer  superin- 
tending the  construction  of  a  fortification,  or  engaged  about  the 
execution  of  any  other  public  work,  to  disburse  the  moneys 
applicable  to  the  same,  and  as  a  compensation  therefor  may  be 
allowed  by  the  Secretary  of  War  at  the  rate  of  two  dollars  per  diem 
during  the  continuance  of  such  disbursements:  Provided^  That 
the  whole  amount  of  emolument  shall  not  exceed  one  per  cent, 
on  the  sum  disbursed. 

But  by  the  act  of  July  7,  1838,  it  was  provided: 

That  no  compensation  shall  be  allowed  to  officers  of  the  Engi- 
neer Department  for  disbursement  of  public  money  while  super- 
intending public  works. 

On  the  6th  of  December,  1838,  Col.  and  Bvt.  Brig.  Gen.  Charles 
Gratiot  was  dismissed  the  service  by  an  order  of  the  President.  This 
dismissal  of  General  Gratiot  arose  from  his  refusal  to  settle  his 
accounts  in  accordance  with  the  decisions  of  the  Comptroller  of  the 
Treasury,  which  General  Gratiot  believed  were  not  in  accordance 
with  law.  He  was  succeeded  in  the  office  of  Chief  Engineer  by 
Lieut.  Col.  Joseph  G.  Totten,  Corps  of  Engineers. 

In  accordance  with  the  instructions  of  the  Secretary  of  War  of 
Augsut  1,  1838,  there  were  transferred,  by  the  18th  of  June,  1839,  to 
the  corps  of  Topographical  Engineers,  organized  the  preceding  year, 
some  seventy  or  more  works  of  improvement  of  harbors  and  rivers 
along  the  Gulf,  Atlantic,  and  Lake  coasts. 

By  the  act  of  May  15,  1846,  for  the  organization  of  a  company  of 
sappers,  miners,  and  pontoniers,  it  was  provided: 

That  there  be  added  to  the  Corps  of  Engineers  one  company  of 
sappers,  miners,  and  pontoniers,  to  be  called  engineer  soldiers; 
which  company  shall  be  composed  of  ten  sergeants,  or  master- 
workmen,  ten  corporals,  or  overseers,  two  musicians,  thirty-nine 
privates  of  the  first  class,  or  artificers,  and  thirty-nine  privates  of 
the  second  class,  or  laborers;  in  all,  one  hundred  men. 

Sec.  2.  That  the  pay  and  rations  of  the  sergeants,  or  master- 
workmen,  of  said  company  shall  be  the  same  as  those  now  allowed 
by  law  to  the  master-workmen  employed  by  the  ordnance  depart- 
ment, excepting  that  the  engineer  sergeants  shall  receive  one 
ration  only  per  day  instead  of  one  ration  and  a  half;  of  the  cor- 
porals, or  overseers,  the  same  as  those  now  allowed  by  law  to  the 
armorers,  carriage-makers,  and  blacksmiths  employed  by  the 
ordnance  department,  excepting  that  the  engineer  corporals  shall 
receive  one  ration  only  per  day,  instead  of  one  ration  and  a  half; 


of  the  private*  at  the  first  tlans,  or  artificers,  the  same  as  those 
now  allowed  by  law  to  the  artificers  employed  by  the  ordnance 
depaittaent ;  of  the  privates  of  the  second  class,  or  laborers,  the 
lamc  a*  ibow  now  allowed  by  law  to  the  laborers  employed  by  the 
ordnance  dcpanment,  and  of  the  musicians  the  same  as  those 
allowed  by  law  to  the  musicians  of  the  line  of  the  Army;  the 
■aid  non-commiMioned  officers,  privates,  and  musicians  being, 
reipcciively,  entitled  to  the  lamc  clothing  and  other  allowances  as 
are  granted  by  law  to  non-commissioned  otiicers,  privates,  and 
■nusician*  of  the  artillery  of  the  Army  of  the  United  States. 

Sec  3.  Thai  the  said  engineer  company  shall  be  subject  to  the 
rule*  and  article*  of  war,  shall  be  recruited  in  the  same  manner 
and  with  the  wme  limitation,  and  shall  be  entitled  to  the  same 
provition*,  allowance*,  and  benefits  in  every  respect,  as  are 
allowed  to  the  troops  constituting  the  present  military  peace 
establishment. 

Sec.  4.  That  the  said  engineer  company  shall  be  attached  to 
and  compose  a  part  uf  the  Corps  of  Engineers,  and  be  officered  by 
officers  of  that  corps,  as  at  present  organized;  they  shall  be 
instrticted  in  and  perform  all  the  duties  of  sappers,  miners,  and 
ponioniers,  and  shall  aid  in  giving  practical  instructions  in  these 
branches  at  the  Military  Academy;  they  shall,  moreover,  under 
the  orders  of  the  Chief  Engineer,  be  liable  to  serve  by  detach- 
ments, in  overseeing  and  aiding  laborers  upon  fortifications  or 
other  works  under  the  Engineer  Department,  and  in  supervising 
finished  fortifications  as  fortkeepers,  preventing  injury  and  apply- 
ing repairs. 

Sec.  5.  That  the  Chief  Engineer,  with  the  approbation  of 
the  Secretary  of  War,  be  authorized  to  regulate  and  determine 
the  number,  quality,  form,  dimensions,  &c,,  of  the  necessary 
vehicles,  pontons,  tools,  implements,  arms,  and  other  supplies  for 
the  use  and  service  of  said  company  as  a  body  of  sappers,  miners, 

This  company  was  recruited,  drilled,  and  organized  by  the  last  of 
September,  1846,  and  was  at  once  ordered  to  join  General  Taylor's 
command,  arriving  at  Brazos  Santiago  on  the  11th  of  October.  It 
served  in  the  siege  of  Vera  Cruz,  and  participated  in  all  the  sub- 
sequent operations  towards  the  city  of  Mexico  until  its  capture,  and 
remained  in  the  country  until  its  evacuation  by  our  armies. 

Twenty  officers  of  the  Corps  of  Engineers,  including  the  Chief 
Engineer,  served  with  distinction  in  Mexico  during  the  warwith  that 
country. 

By  the  act  of  March  3,  1851,  it  was  enacted: 

That  the  President  be,  and  he  is  hereby,  required  to  cause  to 
be  detailed  from  the  Engineer  Corps  of  the  Army,  from  time  to 
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time,  such   officers  as  may  be  necessary  to  superintend   the  con- 
struction and  renovating  light-houses. 

By  the  act  of  August  31,  1852,  making  appropriations  for  light- 
houses, &c.,  &c.,  a  Light-House  Board  was  constituted,  and  provision 
made  that  three  of  its  members  should  be  officers  of  engineers. 

The  connection  of  engineer  officers  with  the  construction  of  our 
light-houses  dates  back  as  far  as  1831,  at  which  time  certain  moneys 
appropriated  for  lights  upon  the  lakes  were  placed  by  the  Treasury 
Department  in  the  hands  of  officers  of  the  engineers  for  disbursment, 
and  from  that  period,  to  the  organization  of  the  Light-House  Board, 
there  were  always  a  number  of  engineer  officers  engaged  on  this  duty 
— the  construction,  by  law,  in  some  cases,  having  been  directed  to  be 
in  the  hands  of  the  engineers. 

By  the  act  of  March  3,  1853,  it  was  directed: 

That  whenever  any  lieutenant  of  the  Corps  of  Engineers,  Corps 
of  Topographical  Engineers,  or  Ordnance  shall  have  served  four- 
teen years'  continuous  service  as  lieutenant  he  shall  be  promoted 
to  the  rank  of  captain:  Provided^  That  the  whole  number  of  offi- 
cers in  either  of  said  corps  shall  not  be  increased  beyond  the 
number  now  fixed  by  law. 

By  the  act  of  August  3,  1861,  it  was  provided: 

Sec.  3.  That  there  shall  be  added  to  each  of  the  Corps  of 
Engineers  and  Topographical  Engineers,  three  first  and  three  sec- 
ond lieutenants,  to  be  promoted  thereto  in  accordance  with  the 
existing  laws  and  regulations. 

Sec.  4.  That  there  shall  be  added  to  the  Corps  of  Engineers 
three  companies  of  engineer  soldiers,  to  be  commanded  by  appro- 
priate officers  of  said  corps,  to  have  the  same  pay  and  rations, 
clothing,  and  other  allowances,  and  to  be  entitled  to  the  same 
benefits  in  every  respect  as  the  company  created  by  the  act  for  the 
organization  of  a  company  of  sappers  and  miners  and  pontoniers, 
approved  May  15,  1846. 

*%^  %^  »^  »^  %^  ^^ 

^^  ^^  ^^  ^^  ^^  ^^ 

And  each  of  the  four  companies  of  engineer  soldiers  shall  here- 
after be  composed  of  ten  sergeants,  ten  corporals,  two  musicians, 
sixty-four  privates  of  the  first  class,  or  artificers,  and  sixty-four 
privates  of   the  second  class — in  all,  one   hundred  and  fifty  men. 

By  the  act  of  August  6,  1861,  it  was  provided: 

That  there  shall  be  added  to  each  of  the  Corps  of  Engineers 
and  Topographical  Engineers,  by  regular  promotion  of  their  pres- 
ent officers,  two  lieutenant-colonels  and  four  majors. 
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By  the  act  of  March  3,  1863,  it  was  provided: 

That  the  Corps  of  Topographical  Engineers,  as  a  distinct 
branch  of  the  Army,  is  hereby  abolished,  and  from  and  after  the 
passage  of  this  act  is  merged  into  the  Corps  of  Engineers,  which 
shall  have  the  following  organization,  viz:  One  Chief  Engineer, 
with  the  rank,  pay,  and  emoluments  of  a  brigadier-general;  four 
colonels,  ten  lieutenant-colonels,  twenty  majors,  thirty  captains, 
thirty  first  lieutenants,  and  ten  second  lieutenants. 

Sec.  2.  That  the  general  officer  provided  by  the  first  section 
of  this  act  shall  be  selected  from  the  Corps  of  Engineers,  as 
therein  established,  and  that  officers  of  all  lower  grades  shall  take 
rank  according  to  their  respective  dates  of  commission  in  the  ex- 
isting Corps  of  Engineers  or  Corps  of  Topographical  Engineers. 

Sec.  3.  That  no  officer  of  the  Corps  of  Engineers  below  the 
rank  of  field-officer  shall  hereafter,  be  promoted  to  a  higher  grade 
before  having  passed  a  satisfactory  examination  before  a  board  of 
three  engineers  senior  to  him  in  rank;  and  should  the  officer  fail 
at  such  examination,  he  shall  be  suspended  from  promotion  for 
one  year,  when  he  shall  be  re-examined,  and,  upon  a  second  fail- 
ure, shall  be  dropped  by  the  President  from  the  Army. 

Under  the  operations  of  this  act.  Col.  Joseph  G.  Totten  was  ap- 
pointed Chief  Engineer  and  Brigadier-General,  Corps  of  Engineers. 

On  the  22d  of  April,  1864,  Brig.  Gen.  and  Bvt.  Maj.  Gen.  Joseph 
G.  Totten,  Chief  Engineer,  U.  S.  A.,  died,  and  was  succeeded  by 
Col.  Richard  Delafield,  Corps  of  Engineers,  in  that  office. 

By  the  act  of  June  20,  1864,  it  was  provided: 

Sec.  4.  That  there  be  added  to  the  Battalion  of  Engineers, 
one  sergeant-major,  who  shall  be  paid  thirty-six  dollars  per  month, 
and  one  quartermaster-sergeant,  who  shall  also  be  commissary- 
sergeant,  who  shall  be  paid  twenty-two  dollars  per  month. 

During  the  civil  war  the  Corps  of  Engineers  was  actively  engaged, 
both  upon  staff  duty  with  the  troops  in  the  field,  and  as  officers  of 
volunteers  in  command  of  troops. 

Thirty-three  officers,  who  either  held  or  had  held  commissions  in 
the  Corps  of  Engineers,  were  appointed  General  Officers  in  command 
of  troops.  Of  these,  three  became  major-generals,  and  three  briga- 
dier-generals, in  the  Regular  Army;  fifteen  were  major-generals  of 
volunteers,  and  twelve,  brigadier-generals  of  volunteers;  eight,  of  the 
thirty-three,  commanded  Armies,  and  ten  others  Army  Corps.  At 
least  eight  general  officers,  in  the  confederate  armies,  had  been  offi- 
cers of  the  Corps  of  Engineers. 

By  the  act  of  July  13,  1866,  it  was  provided: 
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Sec.  6.  That  the  Superintendent  of  the  United  States  Military 
Academy  may  hereafter  be  selected,  and  the  officers  on  duty  at 
that  institution  detailed,  from  any  arm  of  service,  and  the  super- 
vision and  charge  of  the  academy  shall  be  in  the  War  Department, 
under  such  officer  or  officers  as  the  Secretary  of  War  may  assign 
to  that  duty. 

In  compliance  with  this  law,  the  supervision  and  charge  of  the 
Military  Academy  passed  from  the  Corps  of  Engineers  to  the  War 
Department,  and  the  superintendency  from  the  exclusive  detail  of 
officers  of  engineers.  Upon  the  promulgation  of  this  law,  the  fol- 
lowing order  was  issued  by  the  Chief  Engineer: 

In  conformity  with  the  act  of  Congress  approved  July  13,  1866, 
and  with  general  orders  from  the  War  Department  of  the  30th 
of  July,  1866,  the  control  and  management  of  the  United  States 
Military  Academy,  have  passed  from  the  Corps  of  Engineers. 

Sixty-four  years  have  elapsed  since  the  academy,  conceived  by 
Washington  in  the  last  century,  was  established,  (in  1802,)  at 
West  Point  and  committed  by  President  Jefferson  to  the  fostering 
care  of  the  Corps  of  Engineers  as  a  special  school  for  that  arm. 
While  keeping  in  view  the  original  object,  the  thorough  scien- 
tific military  education  of  engineers,  the  corps  has  not  failed  to 
recognize  the  larger  demands  of  the  nation  made  upon  the  acad- 
emy from  time  to  time  by  the  results  of  experience  in  war,  and 
study  and  observation  in  peace.  In  1812  it  accordingly  developed 
and  adapted  the  academy  to  meet  the  wants  of  all  branches  of  the 
military  service,  so  far  as  one  institution  can  supply  them.  Upon 
the  fundamental  principles  then  established,  it  has  conducted  the 
academy  to  the  present  time,  shaping  and  perfecting  it  to  meet  its 
special  functions,  and  to  keep  pace  with  the  advancement  of 
science  and  art,  and  the  corps  mav  now,  in  parting  with  it,  con- 
fidently ask  that  the  tree  may  be  judged  by  its  fruits. 

The  battle-fields  of  every  war  from  1812  to  the  suppression  of 
the  late  rebellion,  and  the  ever-recurring  conflicts  with  the  savage 
tribes,  speak  plainly  of  the  ability  and  gallantry  of  the  grad- 
uates of  the  academy,  and  the  walks  of  honor  and  usefulness  in 
the  various  fields  of  pubilc  and  private  civil  life  have  been  adorned 
by  its  eleves. 

Under  the  sanction  of  law  the  academy  ceases  to  have  any  spe- 
cial connection  with  the  Corps  of  Engineers.  In  announcing 
this  fact  to  his  officers,  the  Chief  Engineer  enjoins  it  upon  them 
to  give  hereafter,  as  they  have  done  heretofore,  their  best  efforts 
for  the  continued  prosperity  and  success  of  the  academy,  and  to 
contribute  all  in  their  power  to  aid  those  to  whom  it  may  hence- 
forth be  confided. 

RICHARD  DELAFIELD, 

Bvt.  Maj,  Gen,  and  Chief  Engineer^  U,  S.  A.^^ 
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By  the  act  of  July  28,  1866,  to  increase  and  fix  the  military  peace 
establishment  of  the  United  States,  it  was  provided: 

Sec.  19.  That  the  Corps  of  Engineers  shall  consist  of  one 
Chief  of  Engineers,  with  the  rank,  pay,  and  emoluments  of  a 
brigadier  general,  six  colonels,  twelve  lieutenant-colonels,  twenty- 
four  majors,  thirty  captains,  and  twenty-six  first  and  ten  second 
lieutenants,  who  shall  have  the  pay  and  emoluments  now  pro- 
vided by  law  for  officers  of  the  Engineer  Corps. 

Sec.  20.  That  the  five  companies  of  engineer  soldiers  and  the 
sergeant-major  and  quartermaster-sergeant,  heretofore  prescribed 
by  law,  shall  constitute  a  battalion  of  engineers  to  be  officered  by 
officers  of  suitable  rank  detailed  from  the  Corps  of  Engineers; 
and  the  officers  of  engineers,  acting  respectively  as  adjutant  and 
quartermaster  of  this  battalion,  shall  be  entitled  to  the  pay  and 
emoluments  of  adjutants  and  quartermasters  of  cavalry. 

Upon  the  8th  of  August,  1866,  Brig.  Gen.  and  Bvt.  Maj.  Gen. 
Richard  Delafield,  Chief  of  Engineers,  was  retired  from  active  serv- 
ice, by  direction  of  the  President,  and  was  succeeded  in  the  office  of 
Chief  of  Engineers  by  Lieut.  Col.  Andrew  A.  Humphreys,  Corps  of 
Engineers,  brevet  major-general.  United  States  Army. 

By  the  act  of  February  12,  1867,  the  pay  and  allowances  of  the 
quartermaster-sergeant  of  the  battalion  of  engineers  were  fixed  as 
the  same  as  those  allowed  to  the  sergeant-major  of  the  battalion. 

By  the  act  of  March  2,  1867,  it  was  provided: 

Sec.  2.  That  the  office  of  Commissioner  of  Public  Buildings 
is  hereby  abolished,  and  the  Chief  Engineer  of  the  Army  shall 
perform  all  the  duties  now  required  by  law  of  said  Commissioner, 
and  shall  also  have  the  superintendence  of  the  Washington  Aque- 
duct, and  all  the  public  works  and  improvements  of  the  Govern- 
ment of  the  United  States  in  the  District  of  Columbia  unless 
otherwise  provided  by  law. 

And  by  the  act  of  March  29,  1867,  it  was  enacted: 

Sec.  7.  That  the  several  sums  of  money  heretofore  appro- 
priated to  be  expended  under  the  direction  of  the  Commissioner 
of  Public  Buildings  be  transferred  to,  and  may  be  expended  under 
the  direction  of,  the  Chief  Engineer  of  the  Army,  or  such  officer 
of  the  Engineer  Corps  as  he  may  direct. 

By  the  act  of  March  3,  1869,  it  was  enacted: 

Sec.  6.  That  until  otherwise  directed  by  law  there  shall  be 
no  new  appointments  and  no  promotions  *  *  in  the  Engineer 
Department.     *     *     * 
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By  the  act  of  July  15,  1870,  sec.  2,  the  President  was  directed  to 
reduce  the  number  of  enlisted  men  in  the  Army  to  thirty  thousand, 
the  reduction  to  be  effected  by  the  1st  of  July,  1871.  Under  the 
operations  of  this  law  the  Battalion  of  Engineers  was  reduced  to  354 
enlisted  men.  and  four  organized  companies,  the  fifth  being  retained 
as  a  skeleton  only. 

By  the  act  of  January  10,  1872,  it  was  provided: 

That  so  much  of  section  six  of  an  act  entitled  '^An  act  making 
appropriations  for  the  support  of  the  Army  for  the  year  ending 
June  thirtieth,  eighteen  hundred  and  seventy,  and  for  other 
purposes,**  approved  March  third,  eighteen  hundred  and  sixty- 
nine,  as  prohibits  promotions  and  new  appointments  in  the 
Engineer  department,  be,  and  the  same  is  hereby,  repealed: 
Provided y  That  nothing  herein  contained  shall  authorize  promo- 
tion in  said  Department  above  the  grade  of  colonel. 

By  the  act  of  February  1,  1873,  it  was  provided: 

That  the  enlisted  men  of  engineers  in  the  Army,  are  hereby 
placed  on  the  same  footing,  with  respect  to  compensation  for 
extra-duty  service,  as  the  other  enlisted  men  of  the  Army,  and 
that  all  laws  or  parts  of  laws  in  conflict  with  this  provision  be, 
and  the  same  are  hereby,  repealed. 

By  the  act  of  June  16,  1874,  making  appropriation  for  the  support 
of  the  Army  for  the  year  ending  June  30,  1875,  it  was  provided  that 
the  number  of  enlisted  men  in  the  Army,  including  Indian  scouts, 
but  excluding  the  Signal  Service,  should  not  exceed  25,000  men. 
Under  the  operations  of  this  law  the  number  of  enlisted  men  author- 
ized in  the  Battalion  of  Engineers  was  reduced  to  200,  and  the 
companies  organized  to  four. 

By  the  act  of  June  20,  1874,  for  the  government  of  the  District  of 
Columbia,  and  for  other  purposes,  it  was  provided: 

Sec.  3.  That  the  President  of  the  United  States  shall  detail 
an  officer  of  the  Engineer  Corps  of  the  Army  of  the  United 
States,  who  shall,  subject  to  the  general  supervision  and  direc- 
tion of  the  said  board  of  commissioners,  have  the  control  and 
charge  of  the  work  of  repair  and  improvement  of  all  streets, 
avenues,  alleys,  sewers,  roads,  and  bridges  of  the  District  of 
Columbia;  and  he  is  hereby  vested  with  all  the  power  and 
authority  of,  and  shall  perform  the  duties  heretofore  devolved 
upon,  the  chief  engineer  of  the  board  of  public  works.     *    *    * 
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HISTORICAL    SKETCH   OF 
THE  CORPS  OF  TOPOGRAPHICAL   ENGINEERS. 

As  the  Corps  of  Topographical  Engineers  and  its  troops  were 
united  with  the  Corps  of  Engineers  in  1863,  it  is  proper  that  mention 
should  be  made  of  the  organization,  in  the  Army  of  the  Revolution, 
which  performed  those  duties  in  after  years  devolved,  as  a  portion  of 
their  functions,  upon  the  Corps  of  Topographical  Engineers  of  the 
Army. 

The  resolutions  of  July  25,  1777,  first  authorized  the  appointment 
in  the  Army  of  such  officers  as  follows: 

Resolvedy  That  General  Washington  be  empowered  to  appoint 
Mr.  Robert  Erskine,  or  any  other  person  that  he  may  think  proper, 
geographer  and  surveyor  of  the  roads«  to  take  sketches  of  the 
country,  the  seat  of  war,  and  to  have  the  procuring,  governing, 
and  paying  the  guides  employed  under  him,  the  General  to  fix  the 
pay  of  the  said  geographer,  &c.,  and  the  allowance  that  shall  be 
made  to  the  guides. 

On  December  4,  1780,  the  following  resolution  was  passed: 

Resolvedy  That  Mr.  Simeon  De  Witt  be  appointed  geographer 
to  the  Army,  in  the  room  of  Robert  Erskine,  deceased. 

On  July  11,  1781,  the  following  resolution  was  passed: 

Resolved^  That  the  geographer  to  the  main  Army,  and  also  the 
geographer  to  the  southern  army,  be  styled  ^^  Geographer  to  the 
United  States  of  America,'*  and  commissioned  and  considered  as 
such,  and  that  they  perform  such  service  as  the  Commander-in- 
Chief,  and  commanding  officer  of  the  southern  army  may  judge 
necessary  to  assign  them  respectively. 

On   November  12,  1782,  the  following  action  was  taken  in  Con- 
gress : 

Whereas,  no  provision  has  been  made  by  Congress  for  the 
geographers  to  the  Armies  of  the  United  States:  Therefore, 

Resolved^  That  the  geographer  to  the  main  Army,  and  the 
geographer  to  the  southern  department,  be  each  of  them  allowed 
$60  per  month,  three  rations  per  day,  forage  for  two  saddle- 
horses,  one  two-horse  covered  wagon,  six  and  two-thirds  dollars 
per  month  for  a  servant,  for  whom  they  shall  be  entitled  to  draw 
one  ration  per  day,  and  the  clothing  allowed  to  a  private  soldier; 
that  the  assistant  geographers,  if  such  officers  shall  be  judged 
necessary  by  the  Commander-in-Chief,  be  allowed  $30  per  month, 
one  ration  per  day.  and  forage  for  one  saddle-horse;  that  when 
chain-bearers  shall  be  employed,  not  being  soldiers,  they  shall 
each  be  allowed  half  a  dollar  per  day. 


33 

The  compensations  given  above,  were  those  which  pertained  to  the 
grades  in  the  Army,  of  colonel  and  captain  respectively. 

Upon  the  close  of  the  war  and  the  disbanding  of  the  Army,  the 
geographer  of  the  United  States  was  continued  in  office  as  surveyor 
of  the  public  lands,  as  appears  from  the  following  resolutions: 

May  27,  1785. 

Resolved^  That  the  geographer  of  the  United  States  be  con- 
tinued in  office  for  a  term  not  exceeding  three  years,  and  that  he 
be  allowed  during  his  continuance  in  office,  six  dollars  per  day, 
for  his  services  and  expenses. 

June  9,  1785. 

Resolved,  That  the  Board  of  Treasury  advance  to  Thomas 
Hutch  ins,  geographer  of  the  United  States,  $700  on  account. 

That  the  Board  of  Treasury  advance  Thomas  Hutch  ins, 
geographer  of  the  United  States  $6,000,  for  which  he  is  to  be 
accountable,  to  be  applied  by  him,  from  time  to  time,  to  the  use 
of  the  several  officers  concerned  in  carrying  into  execution,  the 
ordinance  for  ascertaining  the  mode  of  disposing  of  lands  in  the 
western  territories. 

After  the  establishment  in  1794  of  a  corps  of  artillerists  and  engi- 
neers, and  the  formation  by  them  of  a  school  at  West  Point,  the 
necessity  of  topographical  engineers  in  our  service,  was  recognized 
in  the  War  Department,  as  will  appear  from  the  following  extract 
from  some  notes  furnished  the  Committee  on  the  Military  Establish- 
ment in  Congress,  by  Col.  Timothy  Pickering,  late  Secretary  of  War, 
dated  February  3,  1796: 

^»  ^»  ^^  ^^  ^^  ^^  ^> 

^^  ^^  ^^  ^^  ^^  ^^  ^^ 

The  corps  of  artillerists  and  engineers  appears  to  be  an  import- 
ant establishment.  To  become  skillful  in  either  branch  of  their 
profession  will  require  long  attention,  study,  and  practice,  and 
because  they  can  now  acquire  the  knowledge  of  these  arts 
advantageously  only  from  the  foreign  officers,  who  have  been 
appointed  with  a  special  reference  to  this  object,  it  will  be 
important  to  keep  the  corps  together  for  the  present,  as  far  as  the 
necessary  aqtual  service  will  permit.  Its  principal  station  may 
then  become  a  school  for  the  purpose  mentioned.  To  render 
this  school  more  complete,  provision  is  wanting /or  a  geographical 
engineer  and  draughtsman.  Such  a  one  may  now  be  retained  for 
the  establishment  of  a  captain. 

No  officers  with  the  special  functions  of  topographical  engineers 
were,  however,  provided  for  our  armies  until  the  early  part  of  the  war 


34 

of  1812  with  Great  Britain,  when  Congress  by  an  act  for  the  better 
organization  of  the  general  staff  of  the  Army,  passed  March  3,  1813, 
made  provision  for  eight  topographical  engineers  and  as  many  assist- 
ants, the  former  to  have  the  brevet  rank  of  majors,  the  latter  of  brevet 
captains;  the  topographical  engineers  to  be  taken  from  the  line,  or 
not,  as  the  President  might  deem  expedient,  the  assistants  to  be  taken 
from  the  line;  and  any  officers  taken  from  the  line  and  transferred  to 
the  staff,  to  receive  only  the  pay  and  emoluments  attached  to  their 
rank  in  the  staff,  but  their  transfer  to  be  without  prejudice  to  their 
rank  and  promotion  in  the  line  according  to  their  said  rank  and 
seniority. 

The  President,  under  the  authority  of  this  law,  made  the  following 
appointments,  viz: 

Topographical  Engineers. 

Appointed.  Rank  in  line. 

Major  John  Anderson April    12,  1813.       Capt.  19th  Infantry. 

Major  Paul  H.  Perrault April    12.  1813. 

Major  Isaac  Roberdeau April    29,  1813. 

Major  Simon  Z.  Watson August  3,  1813. 

Assistants, 

Appointed.  Rank  in  line. 

Captain  Thomas  Clark April     1,  1813.  2d  Lieut.  2d    Artillery. 

Captain  James  Kearney April  12,  1813.  3d  Lieut.  5th  Infantry. 

Captain  Daniel  Rose July    20,  1813.  3d  Lieut.  21st  Infantry. 

Captain  Benjamin  Connor August  3,  1813.  3d  Lieut.  1st  Artillery. 

Of  these  officers,  Major  Anderson  and  Roberdeau,  and  Captains 
Clark,  Kearney,  and  Rose  vi^ere  assigned  to  the  northern  division  of 
the  Army,  and  Majors  Perrault  and  Watson,  with  Captain  Connor, 
to  the  southern,  under  the  following  instructions  published  in  May, 
1813: 

Duties  of  Topographical  Engineers  and  their  assistants. 

To  make  such  surveys,  and  exhibit  such  delineations  of  these 
as  the  commanding-general  shall  direct;  to  make  plans  of  all 
military  positions  (which  the  Army  may  occupy)  and  of  their 
respective  vicinities,  indicating  the  various  roads,  rivers,  creeks, 
ravines,  hills,  woods,  and  villages  to  be  found  therein;  to  accom- 
pany all  reconnoitering  parties  sent  out  to  obtain  intelligence  of 
the  movements  of  the  enemy  or  of  his  position,  &c. ;  to  make 
sketches  of  their  route,  accompanied  by  written  notes  of  every- 
thing worthy  of    observation    thereon;    to    keep    a    journal    of 
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every  day's  movements,  vv^hen  the  Army  is  on  march,  noticing 
the  varieties  of  ground,  of  buildings,  of  culture,  and  the  distances 
and  state  of  the  road  between  given  points  throughout  the  march 
of  the  day,  and,  lastly,  to  exhibit  the  positions  of  contending 
armies  on  fields  of  battle,  and  the  disposition  made,  w^hether  for 
attack  or  defense. 

Major  Watson  died  the  1st  of  February,  1814,  and  the  appointment 
of  Benjamin  Connor  as  captain  was  negatived  by  the  Senate  in  March 
of  1814.  On  the  1st  of  January,  1815,  the  Topographical  Depart- 
ment consisted  of  the  following  officers,  to-wit: 

Major  John  Anderson;  Major  Paul  H.  Perrault;  Major  Isaac 
Roberdeau;  Major  J.  C.  Warren,  appointed  30th  of  March,  1814; 
Major  John  J.  Abert,  appointed  22d  of  November,  1814;  Captain 
Thomas  Clark;  Captain  James  Kearney;  Captain  Daniel  Rose; 
Captain  Gamaliel  Pease,  appointed  15th  of  July,  1814,  second  lieu- 
tenant, First  Infantry. 

And  the  new  appointments  were  attached  to  the  southern  division 
of  the  Army. 

In  the  year  1815,  and  until  the  termination  of  the  war,  the  same 
officers  remained  in  service.  On  the  conclusion  of  peace  under  the 
Treaty  of  Ghent,  and  the  consequent  hasty  reduction  of  the  Army  at 
the  close  of  the  session  of  Congress,  the  Topographical  Engineers 
being  considered  as  exclusively  appertaining  to  the  general  staff,  were 
unprovided  for  by  the  act  affixing  the  military  peace  establishment 
passed  on  the  3d  of  March,  1815,  and  were  mustered  out  of  service 
June  15,  1815.  This  act,  however,  authorized  the  President  provi- 
sionally to  retain  certain  officers  whose  services  might  be  of 
importance,  and  who  might  not  be  included  in  the  details  of  the  law. 

As  the  reports  of  the  Topographical  Engineers  stationed  on  the 
frontiers  were  made  to  commanding  generals  of  divisions  or  detach- 
ments, under,  circumstances  unfavorable  to  a  perfect  and  minute 
delineation  of  the  objects  of  their  attention,  the  peace  found  them  in 
an  unfinished  state,  although  the  notes  and  sketches  of  many  parts  of 
the  country  had  been  obtained  with  much  labor  and  preserved  with 
care.  This  circumstance  being  reported  to  the  President,  as  well  as 
the  importance  on  every  other  consideration  of  retaining  this  branch 
of  the  Army  on  the  peace  establishment,  when  the  duties  that  would 
necessarily  be  assigned  to  it  could  be  with  better  success  pursued,  he, 
on  the  19th  of  June,  1815,  retained  two  majors,  Anderson  and 
Roberdeau,  who  were   directed,  under  special  orders   from   the  War 
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Department,  to  complete  the  surveys  on  the  northern  frontier  and 
Lake  Champlain,  with  some  other  matters  which  the  unexpected  close 
of  the  war  had  suspended,  and  to  report  to  the  Chief  Engineer, 
General  Swift,  for  the  execution  of  this  duty. 

These  duties  were  performed,  but,  by  extending  those  surveys  and 
geological  researches,  the  importance  of  the  continuance  of  the  corps 
was  proportionally  increased,  and  the  succeeding  Congress  found  them 
still  more  deeply  engaged  in  these  useful  investigations  than  during 
the  late  war  they  were  permitted  advantageously  to  pursue. 

As  the  authority  of  Congress  was  necessary  to  the  re-establishment 
of  the  corps,  and  presuming  that  sufficient  information  had  not  been 
imparted  to  lead  to  a  true  knowledge  of  its  usefulness,  and  proper 
attention  in  the  time  of  peace  as  well  as  of  war,  the  following 
memoir  was  prepared  with  a  view  of  directing  the  attention  of  Con- 
gress to  the  subject,  as  one  of  much  importance  in  the  development 
of  the  civil  as  well  as  military  resources  of  the  nation: 

Memoir, 

Engaged  in  the  execution  of  duties,  the  importance  of  which 
on  a  large  scale  appears  not  yet  to  be  sufficiently  appreciated,  it 
would  be  deviating  from  the  practice  of  all  topographers  not  to 
present  such  views  of  the  performance  of  their  functions  in  the 
public  service  as  are  important  to  the  nation,  and  which  the 
particular  circumstances  of  the  country  and  the  infancy  of  this 
branch  of  public  economy  so  forcibly  impress  as  a  military  and 
civil  or  political  duty. 

The  undersigned  have  in  the  course  of  the  war  had  to  perform 
necessary  services  in  the  Topographical  Departments  at  different 
points;  at  the  close  of  the  contest,  they  had,  conjointly,  to  make 
topographical  surveys  where  the  want  of  accurate  information 
had  been  felt  in  the  progress  of  it,  and  which  would  be  again 
experienced  should  war  at  any  future  period  be  renewed. 

Under  an  order  of  June  last,  with  which  the  undersigned  were 
honored  by  the  President  of  the  United  States,  a  considerable  por- 
tion of  the  northwestern  and  western  Territories  has  been  critically 
explored  by  them.  As  much  of  this  reconnoiter  as  the  limited 
time  since  their  return  would  admit  of,  has  been  hastily  sketched, 
which,  together  with  the  different  detailed  reports  on  the  subject, 
have  been  transmitted  to  General  Swift.  The  intention,  there- 
fore, of  this  memoir  is  merely  the  reflections  which  their  sense 
of  duty  imposes  upon  them  to  offer,  with  the  utmost  deference, 
to  the  chief  of  the  Department,  for  the  consideration  of  the 
President  of  the  United  States. 

The  duties  of  the  topographical  department  of  an  army  embrace 
a  variety  of  subjects;    the  views  of  ground  and   the  facilities  for 
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movements  of  every  kind;  the  profiles  of  positions  and  the  routes 
which  are,  or  may  be,  opened  are  usually  considered  by  those  who 
have  not  entered  into  the  spirit  of  the  science  as  comprehending 
the  whole  of  its  duties.  But  a  great  portion  of  topographical 
research  would  be  lost  to  the  public  were  its  functions  so  limited 
or  were  they  confined  to  the  mere  selection  for  sites  of  camps  or. 
fields  of  action.  It  becomes,  therefore,  the  duty  of  those  who 
have  been  honored  with  public  confidence  in  this  department, 
if  they  have  not  the  opportunity  of  carrying  into  operation  the 
functions  of  their  immediate  stations  on  that  scale  or  to  that 
extent  which  the  present  deficiency  of  this  kind  of  information 
so  imperiously  calls  for,  that  they  should  at  least  point  out  what 
they  conceive  to  be  necessary  for  the  strength  of  the  country,  for 
knowledge  is  in  no  case  so  really  identified  with  strength  as  in 
the  knowledge  of  the  country,  which  is  our  own,  where  it  is 
weak  and  open  to  assault,  where  it  is  defensible,  and,  in  short, 
where  its  resources  in  a  military  view  are  feeble,  and  where  and 
how  susceptible  of  defense. 

It  is  in  this  point  of  view  that  it  becomes  associated  with  the 
engineers  of  fortification.  It  is  here  that  their  functions  sustain 
and  perfect  each  other;  and  it  is  in  this  view  that  it  will  be  best 
seen  how  necessary  the  subdivision  of  the  science,  like  the  sub- 
division of  labor,  contribute  to  the  perfection  of  each  other  and 
of  the  whole. 

The  engineers  of  works  operate  on  fixed  positions;  their 
duties  may  be  considered  sedentary,  while  the  topographer  has  to 
trace  the  routes,  not  only  of  the  army  to  which  they  belong,  but 
to  preoccupy,  reconnoiter,  and  know  every  route  by  which  an 
enemy  may  approach.  Under  this  view  of  their  respective  duties, 
among  others  equally  impressive,  the  expediency  of  placing  both 
departments  under  one  chief  is,  with  great  deference,  submitted. 

But  yet  these  are  not  all  the  duties  which  properly  belong  to 
the  Topographical  Department.  Much  of  its  utility  would  be 
thrown  away  if  their  functions  commenced  and  ceased  with 
immediate  military  action.  It  is  through  this  department  that 
the  experience  of  a  campaign  past  is  rendered  subservient  to 
future  ones,  or  that  the  same  duties  are  not  to  be  performed  in 
detail  on  the  same  subjects  with  every  new  army.  The  recording 
topographical  details  for  future  use,  is  one  of  the  great  economical 
functions  of  this  department. 

Nor  does  it  cease  here;  the  same  intelligence  which  surveys  the 
roads  and  ravines,  the  hills,  woods,  valleys,  and  declivities,  the 
morasses,  and  mounds,  which  so  much  influence  military  opera- 
tions and  often  decide  the  fortunes  of  war,  requires  the 
association  of  other  inquiries,  which  bear  analogy  to  statistical 
science,  and  which  renders  that  branch  of  knowledge  a  necessary 
part  of  military  record.  A  numerous  population,  in  a  country 
which    is  to    become  the  theater    of  operations,    present  many 
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considerations  which  may  produce  very  dififerent  results  from  those 
presented  by  a  simple  description,  or  the  most  minute  details  of 
the  ground.  The  knowledge  of  the  condition,  as  well  as 
numbers  of  the  population,  comes  within  the  same  scope;  a 
fertile  or  a  sterile  country,  even  the  temper,  dispositions,  and 
habits  of  the  people,  their  mode  of  life,  their  food,  stock,  and 
civil  condition  in  relation  to  their  own  government,  become  a  part 
of  the  objects  upon  which  the  topographer  has  to  report,  because 
without  these  a  knowledge  of  the  ground  alone  would  be  insuffi- 
cient. 

Under  such  views,  it  may  be  perceived  that  it  is  of  the  utmost 
moment  to  render  the  circle  of  the  duties  of  this  branch  as 
complete  as  possible;  that  its  records  should  present  a  sort  of  civil 
history,  as  well  as  a  picturesque  detail,  and  the  more  perfect  these 
several  branches  are  combined  and  developed  the  greater  will  be 
the  advantage  to  the  country. 

The  immediate  objects  of  the  present  memoir  are  the  surveys 
and  reconnoiter  executed  by  the  undersigned  within  the  past  year, 
a  part  of  which,  with  reports  on  some  of  the  subjects,  have  been 
presented  to  Brigadier-General  Swift.  They  embrace  topo- 
graphical surveys  and  views  of  detached  points  only,  but  these  of 
great  importance  with  a  view  to  future  precaution.  The  first 
contains  surveys  on  the  Champlain  frontier;  the  second,  surveys 
on  the  Cadaraqui;  a  third  of  Oswego,  on  Lake  Ontario;  and  the 
fourth  on  the  scenes  of  those  brilliant  operations  which  have 
rendered  both  shores  of  the  Niagara  Strait  memorable  in  our 
annals.  Of  these  several  objects  drawings  have  been  prepared, 
though  not  in  that  complete  and  finished  state  which  their 
importance  demands.  But  the  field-notes  and  sketches  are  so 
ample  and  minute,  as  to  require  only  the  necessary  time  and  labor, 
to  place  them  in  a  state  that  will  not  be  inferior  in  usefulness  to 
those  of  any  other  nation.  The  drawings  and  field-notes  of 
Mackinaw  and  Detroit  are  equally  minute,  and  require  time  only 
to  arrange  them  perfectly. 

In  some  of  those  surveys  it  has  presented  to  our  reflection,  that 
the  positions  which  have  been  established  in  former  wars  between 
France  and  England  were  selected  with  very  great  skill,  so  much 
so,  that  were  the  country  to  be  settled  anew,  by  a  scientific 
people,  the  same  sites  would  be  preferred  to  any  others  which  are 
conti2:uous  to  them.  Among  these  may  be  pre-eminently  noticed 
Crown  Point,  Kingston  in  Canada,  Oswego,  and  Niagara,  in  the 
State  of  New  York,  all  which  were  originally  selected  by  the 
French,  and   improved,  or  occupied  subsequently  by  the  British. 

Upon  commencing  a  topographical  tour  on  the  waters  of  Lake 
George,  on  the  route  to  Champlain,  the  principal  point  which 
presented  itself  to  our  consideration  was  Crown  Point.  The 
idea  of  General  Lloyd,  though  crude  in  its  details,  was  very 
sound  in  its  design;  that  of  operations  by  Lake  Champlain  and 
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Albany,  so  as  to  separate  the  Eastern  from  the  Middle  States  by 
the  Hudson.  It  was  attempted  by  Burgoyne,  and  menaced,  with 
equal  futility,  by  Prevost,  in  the  late  war.  Independently  of 
those  political  causes  which  have  existed,  and  may  yet  exist,  to 
encourage  the  renewing  of  such  a  design,  (for  nations,  like  indi- 
viduals, are  often  disposed  to  retrieve  disasters  upon  the  very 
ground  on  which  they  suffered, )  Crown  Point  appears  to  have 
been  not  duly  regarded  in  the  late  war,  for  it  presents  the  best 
position  for  a  depot,  with  all  the  advantages  of  military  defense. 

These  views,  which  might  be  enlarged  to  a  voluminous  extent, 
are  respectfully  submitted   as  evidences  of  what  may  be  accom- 
plished   in    a    short    period,    by    attentions    well    directed    and  j 
employed.     But  the  field-notes  and  sketches  are  valuable,  both   • 
from  their  accuracy  and  minuteness,  and  because,  above  all,  they  ' 
are  the  fruit  of  great  toil,  which  toil  must  be  renewed  on  the  same 
subjects  should  any   future  war  arise,    if   the   knowledge    now 
possessed  be  not  profitably  used. 

The  undersigned  do  not  hesitate  to  recommend,  without  the 
apprehension  of  being  mistaken,  or  of  its  being  attributed  to  any 
other  than  public  motives,  the  completion  of  a  frontier  military 
survey  of  the  whole  interior  and  exterior  of  the  United  States. 
This  work,  together  with  the  duties  necessarily  arising  out  of  the 
survey  of  the  sea-coast,  and  the  establishment  of  the  boundary- 
line  between  the  United  States  and  the  British  Provinces  in 
Canada,  can  be  executed  with  the  best  efifect  by  a  Corps  of 
Topographical  Engineers,  under  the  immediate  direction  of  the 
Chief  of  the  Engineer  Corps,  and  by  them,  with  the  employment 
of  the  military,  at  much  less  expense  than  that  which  these  duties 
could  be  obtained  from  persons  employed  out  of  civil  life  in  those 
services. 

All  which  is  respectfully  submitted. 

JOHN  ANDERSON, 

Topog[raphical  Engineer. 

I.  ROBERDEAU, 

Major y  Topographical  Engineers, 

The  Hon.  WILLIAM  CRAWFORD, 
Secretary  of  War, 

Washington,  January  i6, 1816. 

By  the  act  of  April  24,  1816,  for  organizing  the  general  staff,  and 
making  further  provisions  for  the  Army  of  the  United  States,  three 
Topographical  Engineers,  and  two  assistants  were  provided  for  each 
division,  which  re-established  the  corps  to  its  former  numbers  and 
rank,  still  connecting  it  with  the  general  staff  of  the  Army. 
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The  corps  formed  under  this  arrangement  consisted  of  the  following 
officers: 

Major  John  Anderson,  to  rank  from  April  12,  1813;  Major  Isaac 
Roberdeau,  to  rank  from  April  29,  1813;  Major  John  J.  Abcrt,  to 
rank  from  November  22,  1814;  Major  James  Kearney,  appointed  April 
29,  1816;  Major  Stephen  H.  Long,  appointed  April  29,  1816;  Major 
John  Wilson,  appointed  April  29,  1816. 

There  were  no  assistant  Topographical  Engineers  appointed  at  this 
time.  Of  the  above  officers.  Majors  Anderson,  Roberdeau,  and  Abert 
were  attached  to  the  northern,  and  Majors  Kearney,  Long,  and 
Wilson  to  the  southern  division  of  the  Army. 

The  Board  of  Engineers  for  Fortifications  having  been  organized 
in  November  of  1816,  several  officers  of  the  Topographical  Engineers 
were  at  once  attached  to  the  board  for  the  purpose  of  making  the 
necessary  surveys.  By  the  close  of  1817  the  following  officers  of 
Topographical  Engineers  had  been  detailed  for  duty  with  this  board: 

Major  Isdac  Roberdeau,  Major  John  J.  Abert,  Major  James  Kearney, 
Captain  William  T.  Poussin,  aid-de-camp  to  General  Bernard. 

On  the  2d  of  July,  1818,  the  following  General  Order,  dated 
Adjutant  and  Inspector  General's  Office,  was  issued: 

The  Topographical  and  assistant  Topographical  Engineers  are 
arranged  to  the  Engineer's  Department,  and  are  made  subject  to 
the  orders  of  the  chief  and  commanding  engineers. 

When  orders  or  instructions  are  given  to  such  as  are  now 
attached  to  the  command  of  any  general,  the  communication  will 
be  made  through  him. 

By  order. 

DANIEL  PARKER, 

Adjutant  and  Inspector  General, 

Note. — I  send  this  to  the  Adjutant  Generals  of  Divisions. 

D.  P. 

The  Topographical  Engineers  were  thus  constituted  a  part  of  the 
Engineer  Department,  and  at  this  time  were  engaged  in  explorations 
in  the  West,  and  in  surveys  along  the  seaboards  for  fortifications. 

In  August,  1818,  a  Topographical  Bureau  was  established  by  the 
War  Department,  at  Washington,  and  Major  Roberdeau  was  stationed 
there,  to  take  charge  of  its  arrangement  under  the  immediate  direc- 
tion of  the  Secretary  of  War  and  the  Chief  Engineer.  At  this  period 
is  to  be  dated  the  origin  of  an  institution  which  has  been  so  important 
to  the  future  demands  of  the  Government. 
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By  the  act  of  March  2,  1821,  to  reduce  and  fix  the  military  peace 
establishment  of  the  United  States,  it  was  provided — 

That  the  Topographical  Engineers  and  their  assistants  shall  be 
retained  in  service  as  at  present  organized. 

That  organization  allowed  six  officers  with  the  rank  of  brevet 
major,  and  four  with  the  rank  of  brevet  captain,  which,  by  the  above 
act,  was  fixed  without  regard  to  the  number  of  divisions  or  brigades 
in  the  Army. 

By  the  act  of  April  30,  1824,  organizing  a  Board  of  Engineers  for 
Internal  Improvements,  the  additional  duties  devolved  upon  the 
officers  of  Topographical  Engineers,  in  the  surveys  and  reconnais- 
sances needed  by  this  board,  were  of  such  magnitude,  that  a  large 
number  of  officers  from  the  line  of  the  Army,  as  well  as  civil 
engineers,  had  to  be  employed. 

During  the  season  of  1824,  twenty-five  officers  of  the  line  of  the 
Army,  and  thirty  civilians  were  employed  under  the  directions  of 
Topographical  Engineers  upon  the  various  surveys  in  progress,  arid 
from  this  time  to  the  organization  of  the  Corps  of  Topographical 
Engineers,  in  1838,  about  this  number  of  officers  and  civil-engineer 
assistants,  were  annually  employed  on  topographical  duty. 

After  the  death  of  Lieut.  Col.  Isaac  Roberdeau,  on  the  15th  of 
January,  1829,  Lieut.  Col.  J.  J.  Abert  was  ordered  to  Washington 
by  General  Gratiot,  to  take  the  charge  of  the  Topographical  Bureau 
of  the  Engineer  Department,  and  on  the  20th  of  February,  1829,  was 
appointed  assistant  to  the  Chief  Engineer — 

In  relation  to  such  reconnaissances  and  surveys,  both  for 
military  and  civil  purposes,  as  maybe  entrusted  to  Topographical 
Engineers,  assistant  Topographical  Engineers,  or  civil  engineers, 
under  the  direction  of  the  Engineer  Department. 

On  the  10th  of  June,  1830,  the  following  order,  by  direction  of 
the  Secretary  of  War,  was  issued  by  the  Chief  Engineer: 

The  Board  of  Engineers  for  Internal  Improvements  is  hereby 
organized,  to  consist  of  the  following  officers,  viz: 

General  Bernard,  assistant  engineer;  the  Topographical  Engi- 
neer in  charge  of  the  Topographical  Bureau  of  the  Engineer 
Department;  such  officers  of  the  Corps  of  Engineers  as  may  be  at 
any  time  attached  to  the  board  by  the  Chief  Engineer. 

The  engineer  or  other  officer,  civil  or  military,  who  may  have 
conducted  the  surveys  relative  to   any  project  submitted  to  the 
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board,  will  be  considered  a  member  of  the  board  during  the 
preparation  of  the  report  on  such  projected  work,  and  for  that 
purpose  only. 

The  board  will,  as  heretofore,  report  to  and  receive  their  orders 
from  the  Engineer  Department. 

Major  Poussin  will  continue  to  act  as  assistant  to  the  board. 

In  consequence  of  the  additional  duties  hereby  assigned  to  the 
officer  in  charge  of  the  Topographical  Bureau,  that  part  of  engi- 
neer order  No.  3,  dated  the  20th  of  February,  1829,  which  requires 
him  to  perform  the  duties  of  assistant  to  the  Chief  Engineer  in 
certain  cases,  is  rescinded. 

By  order  of  the  Secretary  of  War. 

C.  GRATIOT, 
Brigadier-  General. 

On  the  21st  of  June,  1831,  the  following  regulation  was  issued  by 
the  War  Department: 

1.  The  Topographical  Bureau  will  hereafter  constitute  a 
distinct  bureau  of  the  War  Department,  and  the  officer  in  charge 

•  thereof  will  communicate  directly  with  the  Secretary  of  War, 
from  whom  he  will  receive  all  his  orders  and  to  whom  he  will 
make  all  his  reports. 

2.  All  reports,  returns,  and  communications  from  officers  of 
the  Topographical  Engineers,  or  others  on  topographical  duty, 
will  hereafter  be  made  to  the  officer  in  charge  of  the  Topo- 
graphical Bureau,  through  whom,  in  addition  to  his  previous 
duties,  all  orders  to  officers  of  the  Topographical  Engineers,  or 
others  on  topographical  duty,  will  hereafter  pass. 

3.  The  officer  in  charge  of  the  Topographical  Bureau  will 
comply  with  any  application  from  the  Chief  Engineer  for  any 
original  document  in  said  bureau,  or  for  copies  of  the  same,  and 
for  survevs  for  purposes  of  fortifications. 

P.  G.  RANDOLPH, 

Acting  Secretary  of  War, 

By  the   act  of  July  5,  1838,  to  increase  the  present  military  estab- 
lishment of  the  United  States  and  for  other  purposes,  it  was  enacted: 

Sec.  4.  That  the  Corps  of  Topographical  Engineers  shall  be 
organized  and  increased  by  regular  promotions  in  the  same,  so 
that  the  said  corps  shall  consist  of  one  colonel,  one  lieutenant- 
colonel,  four  majors,  ten  captains,  ten  first  lieutenants,  and  ten 
second  lieutenants. 

Sec.  5.  That  vacancies  created  by  said  organization  over  and 
above  those  which  can  be  filled  by  the  present  corps,  shall  be 
taken  from  the  Army,  and  from  such  as  it  may  be  deemed 
advisable  of  the  civil  engineers  employed   under  the  act  of   the 
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30th  of  April,  1824;  that  the  pay  and  emoluments  of  the  officers 
of  said  corps  shall  be  the  same  as  are  allowed  to  officers  of  similar 
rank  in  the  regiment  of  dragoons. 

Sec.  6.  That  the  authority  to  employ  civil  engineers  in  the 
act  of  the  13th  of  April,  1824,  be  and  the  same  is  hereby  repealed 
after  the  passage  of  this  act. 

Under  the  operations  of  this  act.  Brevet  Lieut.  Col.  J.  J.  Abert, 
Topographical  Engineers,  became  colonel  of  the  Corps  of  Topo- 
graphical Engineers,  and  from  this  time  the  works  of  rivers  and 
harbors  and  roads,  and  other  works  assigned  to  the  corps  for 
construction,  were  largely  increased. 

During  the  Mexican  war  some  twenty  officers  of  the  corps  served 
with  distinction  in  the  armies  operating  in  that  country. 

The  act  of  March  3,  1851,  causing  details  of  engineer  officers  to 
be  made  by  the  President,  for  the  purpose  of  superintending  the  con- 
struction and  renovating  light-houses,  as  well  as  the  act  of  August  31, 
1852,  creating  a  Light-House  Board,  applied  to  the  Corps  of  Topo- 
graphical Engineers,  and  its  officers  were  detailed  equally  with  the 
officers  of  the  Corps  of  Engineers  upon  that  duty. 

By  the  act  of  August  3,  1861,  three  first  and  three  second  lieuten- 
ants were  added  to  the  corps,  and  by  the  act  of  August  6,  1861,  there 
were  added,  by  regular  promotion  to  the  corps,  two  lieutenant-colonels 
and  four  majors. 

Section  2  of  this  act  further  provided: 

That  there  shall  be  added  to  the  Corps  of  Topographical 
Engineers  one  company  of  soldiers,  to  be  commanded  by  appro- 
priate officers  of  said  corps,  to  have  the  same  pay  and  rations, 
clothing,and  other  allowances, and  to  be  entitled  to  the  same  bene- 
fits in  every  respect,  as  the  company  created  by  the  act  for  the 
organization  of  a  company  of  sappers  and  miners  and  pontoniers, 
approved  May  16,  1846.  The  said  company  shall  be  subject  to 
the  rules  and  articles  of  war,  and  shall  have  the  same  organization 
as  the  companies  of  engineer  soldiers  attached  to  the  Corps  of 
Engineers. 

On  the  9th  of  September,  1861,  Colonel  J.  J.  Abert  was  retired 
from  active  service,  and  was  succeeded  as  colonel,  Corps  of  Topo- 
graphical Engineers,  by  Lieut.  Col.  Stephen  H.  Long,  of  that  corps. 

By  the  act  of  March  3,  1863,  the  Corps  of  Topographical 
Engineers  was  merged  in  the  Corps  of  Engineers,  producing  an 
organization   that  would  seem  to   have  been  contemplated  by  Majors 
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Anderson  and   Roberdeau,  the  senior  officers  of  this  corps,  in    their 
memorial  of  January  16,  1816. 

GENERAL   REMARKS. 

The  above  historial  sketches  of  the  Corps  of  Engineers  have 
touched  mainly  upon  the  laws  and  regulations  which  have  governed 
their  organizations  and  administrations  in  the  Army  of  the  United 
States,  but  no  history  of  the  Corps  of  Engineers  could  be  complete 
that  did  not  relate  somewhat  in  detail  the  labors  they  have  performed. 

To  do  this  would  require  a  more  extended  paper  than  the  time 
which  can  be  given  to  this  report  will  admit. 

From  the  earliest  period,  the  several  organizations  of  engineers 
which  we  have  had  in  our  service,  have  invariably  and  exclusively 
made  the  surveys  for,  and  the  plans  of,  our  seacoast  defenses,  whether 
of  the  temporary  character  which  were  built  up  to  1818,  or  of  the 
permanent  character  which  have  been  since  that  time  projected,  and 
have  superintended  their  construction  and  the  disbursement  of  the 
funds  appropriated  by  Congress  for  the  same. 

Up  to  about  1831,  its  officers  were  to  a  great  degree  the  repositors, 
in  this  country,  of  that  knowledge  which  was  requisite  for  the 
purpose  of  making  accurate  surveys.  The  location  and  construction 
of  the  roads,  canals,  and  bridges  built  for  the  development  of  the 
resources  of  the  country,  and  the  accurate  methods  of  surveving, 
geodetic,  topographic,  and  hydrographic,  now  in  use,  are  in  a  great 
measure  due  to  the  talents  and  labors  of  its  officers. 

Almost  all  the  great  routes  of  internal  communication  in  the  inter- 
ests of  commerce  and  speedy  transit,  now  in  existence  in  the  country, 
were  first  explored,  located,  and  projected  by  the  officers  of  this  corps. 
The  files  of  the  bureau  of  the  corps  in  Washington,  and  the  con- 
gressional documents,  are  rich  in  reports  upon  the  works  of  this 
character,  that  have  been  examined  into  under  authority  of  law,  by 
the  Corps  of  Engineers. 

In  the  matter  of  the  improvement  of  rivers  and  harbors,  in  the 
interest  of  commerce,  the  Corps  of  Engineers  has  had  almost  the 
exclusive  control,  and  the  information  on  this  subject  contained  in 
reports  of  its  officers,  from  the  early  vears  of  this  century  to  the 
present  time,  now  filed  in  the  bureau  of  the  corps,  is  a  monument 
to  its  labors,  and  a  most  valuable  collection  of  precedents  to  be  used 
in  the  future  prosecution  of  such  works. 
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The  surveys,  examinations,  and  constructions  which  have  been 
made  by  officers  of  the  corps,  have  not  been  confined  to  such  matters 
as  are  solely  in  charge  of  the  War  Department.  From  time  to  time, 
the  State  Department,  the  Navy  Department,  the  Treasury  Depart- 
ment, and  the  Interior  Department  have  employed  its  officers  in  the 
running  of  boundary  lines,  and  the  surveys  for  the  maps  necessary  to 
be  used  in  delicate  diplomatic  negotiations;  in  the  surveys  for,  and 
the  construction  of,  dock-yards;  the  surveys  for  canal-routes  across 
the  Isthmus  of  Panama;  upon  astronomical  observations  in  the  inter- 
ests of  science;  in  the  survey  of  the  coasts,  the  planning  and 
construction  of  light-houses  and  other  fixed  aids  to  navigation;  the 
planning  and  construction  of  public  buildings,  of  custom-houses, 
post-offices,  marine  hospitals,  &c. ;  and  especially  in  the  contsruction 
of  the  Capital,  the  General  Post-Office,  and  the  Washington  Aque- 
duct, in  this  city. 

Scarcely  a  branch  of  engineering,  whether  military  or  civil,  can  be 
mentioned,  that  has  not  been  improved  and  expanded  by  the  study 
and  labors  of  the  officers  of  this  corps,  so  that  the  anticipations  of  the 
Secretary  of  War,  James  McHenry,  in  his  communication  of  January 
31,  1800,  urging  the  importance  of  establishing  by  law  a  military 
academy  and  a  corps  of  engineers,  before  quoted  in  this  paper,  would 
seem  to  have  been  realized  to  the  letter,  in  the  history  of    this  corps. 

He  says: 

We  must  not  conclude,  from  these  brief  observations,  that  the 
services  of  the  engineer  is  limited  to  constructing,  connecting, 
consolidating  and  keeping  in  repair  fortifications.  This  is  but  a 
single  branch  of  their  profession,  though,  indeed,  a  most  import- 
ant one.  Their  utility  extends  to  almost  every  department  of 
war,  and  every  description  of  general  officers,  besides  embracing 
whatever  respects  public  buildings,  roads,  bridges,  canals,  and 
all  such  works  of  a  civil  nature.  I  consider,  it,  therefore,  of 
vast  consequence  to  the  United  States  that  it  should  form  in  its 
own  bosom,  and  out  of  its  own  native  materials,  men  qualified 
to  place  the  country  in  a  proper  posture  of  defense,  to  infuse 
science  into  our  Army,  and  to  give  our  fortifications  that  degree 
of  force,  connection,  and  perfection  which  can  alone  counter- 
balance the  superiority  of  attack  over  defense. 
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THE  ORGANIZATION   OF  THE  CORPS  OF    ENGINEERS. 

From  the  preceeding  historical  sketch  of  the  Corps  of  Engineers, 
and  the  consideration  of  the  laws  which  have  been  enacted  concern- 
ing it,  it  is  evident  that  this  corps  is  a  military  arm  of  service,  the 
officers  of  which,  by  special  enactment,  are  not  permitted  (when 
separated  from  their  own  troops)  to  command  other  troops  except 
by  special  assignment  of  the  President,  and  are  subject  only  to  his 
orders  when  not  separated  from  the  command  of  the  Chief  of  Engi- 
neers. The  corps  does  not  form  a  part  of  the  staff  of  the  Army,  for 
it  in  no  case  furnishes  the  Army  with  the  means  necessary  for  its 
subsistence,  comfort,  mobility,  and  action  to  any  greater  degree  than 
does  the  artillery  or  cavalry  In  most  services  it  is  termed  a  special 
arm,  and  in  all  services  is  assigned  a  place  in  line  of  battle. 

In  our  own  service,  as  it  was  for  many  years  without  enlisted 
soldiers,  and  the  duties  of  its  officers  in  time  of  peace  took  them 
away  from  service  with  troops,  it,  by  regulation,  has  been  styled  a 
''staff  corps,'*  a  designation  not  in  accordance  with  our  statute  law, 
or  the  practice  of  other  armies. 

It  is  recommended  that  its  designation  should  be  simply  ^^Corps  of 
Engineers,'*  the  legal  one,  and  that  the  practice  which  existed  till 
after  1821,  of  regarding  its  officers  as  of  the  staff,  only  when  assigned 
to  duty  with  the  staff,  be  restored  in  service. 

DEMANDS  OF  THE   PUBLIC  SERVICE  IN  TIME  OF  WAR. 

The  duties  required  of  the  Corps  of  Engineers  in  time  of  war  con- 
sist in  planning,  tracing  on  the  ground,  and  superintendence  of 
construction,  of  all  fortifications  of  whatever  nature  needed  in 
military  operations,  and  with  the  planning,  laying  out,  and  construc- 
tion of  all  works  needed  in  the  attack  or  defense  of  fortifications. 
They  are  also  charged  with  the  duty  of  procuring  information 
concerning  the  topographical  features  of  the  country  in  which  the 
Army  is  operating,  and  with  supplying  maps  of  the  same,  and  of  the 
fields  of  battle;  with  the  selection  of  positions  for  camps,  fortified 
or  otherwise,  and  of  obtaining  information  of  the  enemy's  positions, 
works,  and  resourses.  They  have  charge  of  the  bridge  equipage  of 
the  Army,  and  the  construction  or  destruction  of  such  bridges  as  are 
necessary  for  the  operations,  whether  in  advance  or  retreat.  To  this 
end,  the  engineer  troops  are  officered  by  officers  of  the  Corps  of  Engi- 
neei-s,  and  are  instructed  and  drilled  in  sapping,  mining,  and 
pontoniering   in  all  their  details,  and   form   an  integral   part  of  the 
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Army,  while  those  officers  of  the  Corps,  not  on  duty  with  the  troops, 
may  be  assigned  to  the  staffs  of  the  commanding  generals. 

DEMANDS  OF  THE  PUBLIC  SERVICE  IN  TIME  OF  PEACE. 

In  time  of  peace  the  duties  which  are  devolved  upon  the  Corps  of 
Engineers  of  our  Army  by  legislative  enactment,  or  by  Executive 
authority,  are,  much  more  numerous  than  the  duties  required  of 
engineers  serving  with  armies  in  the  field,  although  many  of  the 
duties  incident  to  time  of  peace,  have  still  to  be  continued  in  time 
of  war. 

It  is  difficult  to  enumerate  all  the  duties  which  may  have  been,  or 
which  can  be  devolved  on  the  Corps  of  Engineers  in  time  of  peace. 
As  the  duties  generally  are  such  as  require  familiarity  with  the 
sciences  and  arts,  any  duty  which  the  Government  needs  performed 
which  involves  the  application  of  this  character  of  learning,  and 
comes  within  the  professional  training  of  the  several  members  of  the 
corps,  may  be  devolved  by  the  President  upon  them.  The  principal 
duties,  however,  in  time  of  peace  are,  the  surveys  for  the  planning 
and  construction  of  the  permanent  fortifications  of  the  coasts;  the 
surveys  for  the  planning  and  construction  of  the  works  for  the 
improvement  of  rivers  and  harbors — whether  by  dikes,  wing-dams, 
dredging,  canals,  breakwaters,  or  removal  of  obstructions  by  blasting 
or  otherwise;  the  planing  and  construction  of  the  light-houses, 
beacons,  and  all  fixed  aids  to  navigation;  the  construction  of  public 
buildings  and  works  in  charge  of  the  War  Department  in  the  District 
of  Columbia,  and  in  other  Departments  of  the  Government  when 
assigned  to  the  coprs;  the  survey  of  the  northern  and  northwestern 
lakes;  the  astronomical  determination  of  boundaries  and  initial 
points;  the  surveys  and  reconnaissances  of  the  western  Territories; 
the  supervision  over  the  construction  of  bridges  across  the  navigable 
waters;  the  instruction  of  cadets  at  the  Military  Academy;  service 
upon  the  staffs  of  commanding  generals  of  divisions  and  departments; 
and  the  charge  and  instruction  of  engineer  soldiers,  and  their  further 
instruction  in  the  use  of  torpedoes  as  an  accessory  in  harbor 
defenses. 

NUMBER,   RANK,   AND   PAY  OF  OFFICERS  AND   MEN. 

The  numbers  and  rank  are  fixed  by  sections  1151,  1154,  1155, 
Revised  Statutes,  and  by  War  Department  orders  of  December  3, 
1870,  and  June  30,  1874,  issued  in  accordance  with  the  acts  of  July 
IS,  1870,  and  June  16,  1874,  as  follows: 
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Sec.  1151.  The  Corps  of  Engineers  shall  consist  of  1  Chief 
of  Engineers,  with  the  rank  of  brigadier-general,  6  colonels,  12 
lieutenant-colonels,  24  majors,  30  captains,  26  first  lieutenants, 
and  10 second  lieutenants,  and  the  battalion:  Provided^  That  no 
promotion  shall  be  made  to  fill  any  vacancy  in  said  corps  above 
the  rank  of  colonel. 

Sec.  1154.  The  battalion  of  engineers  shall  consist  of  the  five 
companies  of  engineers  now  existing,  1  sergeant-major,  and  1 
quartemaster-sergeant,  who  shall  also  be  commissary-sergeant. 

Sec.  1155.  Each  company  of  engineer  soldiers  shall  consist 
of  10  sergeants,  10  corporals,  2  musicians,  and  as  many  privates 
of  the  first  class,  not  exceeding  64,  and  as  many  privates  of  the 
second  class,  not  exceeding  64,  as  the  President  may  direct. 

General  Orders,  )  WAR  DEPARTMENT, 

)■  Adjutant-General's  Office, 

No.  122.         )  fVashington^  December  3 ,  1870, 

As  soon  as  practicable  after  the  receipt  of  this  order,  Companies 
A,  B,  C,  and  E  of  the  battalion  of  Engineers  will  be  reduced  to 
83  enlisted  men  each,  having  the  proper  proportions  of  sergeants, 
corporals,  and  first  and  second  class  privates,  and  Company  D  will 
be  reduced  to  10  sergeants  and  10  privates. 

*^^  %^0  ^^  ^^  ^0  ^^» 

^^  ^^  ^^  ^^  ^^  ^^* 

[Memorandum.] 

War  Department,  Adjutant-General's  Office, 

Washington,^  June  30 ^  1874. 

The  act  making  appropriations  for  the  support  of  the  Army 
for  the  year  ending  June  30,  1875,  approved  June  16,  1874,  pro- 
vides that  no  money  appropriated  by  that  act  shall  be  paid  for 
recruiting  the  Army  beyond  the  number  of  25,000  enlisted  men, 
including  Indian  scouts,  and  excepting  the  Signal  Service. 

The  following  schedule  will   be  the  basis  of  the  organization 
of    the  Army  for  the  present,  to  be  varied   according  to  circum- 
stances : 
Enlisted  men  of  engineers 200 

*%l^  ^^  %Af  ^^  ^0  ^^ 

^^  ^^  ^^  ^^  ^^  ^W^ 

In  accordance  with  this  order  the  companies  were  directed  to  be 
as  follows: 

Companies  A,  E 50  enlisted  men  each. 

Companies  B,  C 49  enlisted  men  each. 

Company  D 0 

Non-commissioned  stafif 2  enlisted  men  each. 

Total 200 

The  pay  and  allowances  of  officers  of  the  Corps  of  Engineers  will 
be  found  under  the  head  of  Title  XIV,  chapter  3,  Revised  Statutes, 
and  are  the  same,  grade  for  grade,  as  in  the  cavalrv  arm  of  service. 
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Section  1280,  Revised  Statutes,  contains  the  pay  of  the  enlisted 
men,  namely: 

Per  month. 

Sergeant-major  of  engineers $36 

Quartermaster-sergeant  of  engineers 36 

Sergeants  of  engineers 34 

Corporals  of  engineers 20 

Musicians  of  engineers 13 

Privates  (first  class)  of  engineers 17 

Privates  (second  class)  of  engineers 13 

Under  the  operations  of  section  1157,  Revised  Statutes,  Company 
E,  Engineers,  is  stationed  at  the  Military  Academy,  West  Point,  to 
aid  in  instruction  of  cadets. 

PROPORTION    OF  ENGINEERS 
TO  THE  OTHER   ARMS  OF  SERVICE. 

According  to  the  best  authorities,  the  proper  proportion  of  engi- 
neer soldiers  for  an  army  containing  twenty-five  regiments  of  infantry, 
say  30,000  men,  should  be  seven  companies  of  engineers,  of  150 
enlisted  men  each.  This  body  of  engineer  soldiers  w^ould  require 
three  field  officers,  seven  captains,  and  twenty-one  subalterns,  to 
officer  it;  in  all,  thirty-one  officers — and  this  estimate  is  based  upon 
the  ordinary  field  duties  of  these  troops  in  the  Army,  no  account 
being  taken  of  the  attack  by  regular  approaches  upon  fortified  posi- 
tions. In  this  case,  the  number  of  engineer  troops  required  would 
be  much  greater  than  the  number  stated  above.  The  proportions 
which  the  several  arms  of  service  should  bear  to  each  other,  vary  with 
the  character  of  the  services  required  of  the  Army,  and  the  nature  of 
the  country  in  which  the  Army  is  operating.  In  our  own  service  the 
cavalry  and  artillery  arms  are  much  in  excess  of  the  ordinary  propor- 
tions of  those  arms  to  the  infantry;  but  the  peculiar  character  of  the 
service  of  cavalry  in  our  country,  and  the  great  extent  of  sea-coast, 
and  large  number  of  sea-coast  defenses  to  be  garrisoned  and  kept  in 
order,  give  to  us  a  greater  proportion  of  artillery  than  would  be  neces- 
sary for  the  operations  of  30,000  infantry  in  the  field.  What  is  true 
of  the  artillery  can  be  also  said  of  the  engineer  soldiers,  who,  in 
addition  to  their  ordinary  duties,  are  also  trained  in  the  handling  of 
electrical  torpedoes,  to  be  used  as  obstructions  to  the  entrances  of  our 
fortified  harbors. 

The  engineer  troops  in  our  service  are,  by  law,  a  part  of  the  Corps 
of  Engineers;  are  organized    in  companies  and  a  battalion,  and  are 
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officered  by  the  officers  of  the  corps,  who  are  detailed   by   roster  for 
this  service. 

As  the  new  appointees  in  the  corps  are  at  once  ordered  on  duty 
with  the  battalion,  a  majority  of  the  officers  of  the  corps  have  served 
in  these  companies  from  two  to  five  years,  either  as  subalterns,  or 
company  commanders,  and  have  obtained  that  experience  of  the 
interior  police  and  detail  of  duty,  with  company  and  battalion  organi- 
zations, which  is  considered  of  so  much  value  to  the  officer  who 
subsequently  may  be  detailed  on  staff -duty. 

By  the  third  section  of  the  act  of  May  15,  1846,  the  organic  act 
creating  a  company  of  sappers,  miners,  and  pontoniers,  it  is  provided 
that  this  company  ^^shall  be  entitled  to  the  same  provisions,  allow- 
ances, and  benefits  in  every  respect  as  are  allowed  to  the  other  troops 
constituting  the  present  military  peace  establishment.'' 

No  stronger  language  could  be  used  to  establish  conditions,  that 
engineer  troops,  in  their  tactical  organizations,  are  entitled  to  the 
same  consideration,  and  are  placed  upon  the  same  footing  as  the 
infantry,  artillery,  and  cavalry. 

In  their  company  and  battalion  organization,  these  troops  have 
distinguished  themselves  in  time  of  war  upon  the  line  of  battfe,  and 
the  colors  borne  by  the  battalion,  have  inscribed  upon  them,  the  names 
of  twenty-four  engagements.       ^ 

It  is  therefore  suggested,  that  the  designation  of  ''staff  troops" 
applied  to  them  would  be  a  misnomer,  and  that  its  adoption  for  the 
''Battalion  of  Engineers**  be  not  authorized  in  the  service. 

The  number  of  officers  in  the  Corps  of  Engineers  has  not  been 
determined  in  our  service  by  the  ordinary  consideration  of  the  relative 
proportions  of  the  several  arms,  since  a  majority  of  the  duties  required 
of  them,  has  no  relation  whatever  to  the  ordinary  operations  of  an 
army  in  the  field. 

The  Secretary  of  War,  John  C.  Calhoun,  in  his  communication  to 
the  House  of  Representatives,  December  11,  1818,  concerning  the 
proposed  reduction  of  the  Army  when  speaking  of  the  engineers  and 
ordnance,  says: 

Their  duties  are  connected  with  the  permanent  preparation, 
and  defense  of  the  country,  and  have  so  little  reference  to  the 
existing  military  establishment,  that  if  the  Army  were  reduced 
to  a  single  regiment,  no  reduction  could  safely  be  made  in  either 
of  them. 
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At  the  time  Mr*  Calhoun  wrote,  the  Corps  of  Engineers  was  en- 
gaged exclusively  upon  fortifications,  and  it  is  only  since  1824  that 
their  duties  have  been  so  materially  increased  in  other  directions. 

These  duties  have  been  enumerated  above,  and  are  at  this  time  of 
such  extent  as  to  render  it  physically  impossible,  for  the  present 
number  of  officers  in  the  corps  to  perform  them  without  the  aid  of 
civil  assistants.  The  extent  of  increase  of  the  duties  of  officers  of 
the  Pprps  of  Engineers  is  shown  from  the  fact,  that  from  1821  to 
1828,  the  period  covering  the  time  that  General  Macomb  was  Chief 
Engineer,  the  amount  of  six  millions  of  dollars  only,  was  disbursed 
by  the  corps  upon  the  works  in  its  charge.  For  the  four  years  from 
1849  to  1853,  seven  and  a  half  millions  of  dollars  only,  were  disbursed 
on  some  two  hundred  and  fifty  works,  while  for  the  period  from  1867 
to  1875,  an  average  sum  of  eight  and  three-quarter  millions  per  year, 
upon  some  four  hundred  and  seventv  works,  has  been  disbursed  bv  the 
Corps  of  Engineers.  The  labors  devolved  upon  the  engineers,  upon 
public  works  alone,  since  1853,  have  increased  over  four  fold,  while 
the  authorized  increase  of  commissioned  officers  of  engineers,  over 
those  authorized  at  that  date,  has  been  but  thirty  officers,  some  37 
per  cent  only  of  the  number  of  officers  provided  by  the  act  of  July  5, 
1838  increasing  the  military  establishment,  and  but  a  few  more  than 
are  necesasry  to  officer  the  Battalion  of  Engineers  created  since 
that  date. 

The  public  interest  would  be  enhanced  by  an  increase  of  the  Corps 
of  Engineers;  and  it  is  recommended,  that  the  first  lieutenants  be 
increased  to  thirty,  making  an  addition  of  four  first  lieutenants,  and 
the  second  lieutenants  to  thirty,  making  an  addition  of  twenty  second 
lieutenants,  in  all,  twenty-four  lieutenants,  to  be  promoted  and 
appointed  as  now  provided  by  law  and  regulations. 

WHETHER  ANY  AND  WHAT  REDUCTION  CAN  BE  MADE  IN 
NUMBERS,  OR  PAY,  OR  OTHERWISE,  CONSISTENTLY 

WITH  THE  PUBLIC  SERVICE. 

In  my  judgement  no  reduction  can  be  made  in  the  number  of  the 
corps  consistently  with  the  public  service;  on  the  contrary,  we  should 
have  a  greater  number  of  subalterns,  to  take  the  places  of  many  of  the 
civil  assistants  we  are  now  forced  to  employ.  From  the  last  returns, 
this  number  was  some  one  hundred  and  thirty-five.  The  field-officers 
of  the  corps,  and  some  of  the  captains  even,  are  in  charge  of  works 
or  operations  of  the  greatest  value  to  the  country,  and  some  of  them 
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are  overloaded  with  work.  As  to  the  pay  and  allowances  of  the  officers 
of  engineers,  that  has  previously  been  stated  to  be  the  same  as  that  of 
the  same  grades  in  the  cavalry,  and  when  compared  to  the  compensation 
of  engineers  in  civil  life,  having  corresponding  responsibilities,  is 
very  much  less  than  they  receive. 

A  comparsion  of  the  grades  in  the  engineers,  with  the  rest  of  the 
Army,  will  show  that,  relatively,  it  has  no  greater  amount  of  rank 
than  it  had  in  1838,  that  the  proportional  increase  of  field-officers 
since  that  date,  has  not  been  quite  as  great  as  in  the  remainder  of 
the  Army,  and  that  the  rapidity  of  promotion  in  the  corps,  has  not 
been  as  great  as  in  the  rest  of  the  Army. 

The  corps  is  organized,  and  has  exercised  its  functions  in  the 
interests  of  a  just  and  reasonable  economy,  and  is  ready  for  any  service 
that  may  be  demanded  of  it,  whether  with  the  troops  in  the  field,  or 
upon  the  various  and  extensive  duties  intrusted  to  it  in  time  of  peace. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-General  and  Chief  of  Engineers, 

Hon.  J.  D.  Cameron, 

Secretary  of  War, 


HISTORY  OF  THE 
ENGINEER  BATTALION 

A  paper  read  before  the  "Essayons  Club"  of  the  Corps  of  Engineers,  Dec.  21,  1868, 

By  THOMAS  TURTLE, 
First  Lieutenant  of  Engineers. 


The  first  Engineer  troops  were  organized  by  act  of  Congress,  May  16, 

1846,  to  consist  of  one  company,  of  ten  sergeants,  ten  corporals,  two 
musicians  and  seventy-eight  privates.  The  headquarters  rendezvous  was 
West  Point,  N.  Y.,  in  command  of  Capt.  Alexander  J.  Swift,  Corps  of 
Engineers.     The  first  enlistment  was  made  May  28,  1846. 

The  company  was  officially  organized  by  an  order  from  the  Engineer 
Department  August  11,  1846,  assigning  Capt.  Swift  to  its  command,  and 
2d  Lieut.  G.  W.  Smith  and  Bvt.  2d  Lieut.  G.  B.  McClellan  to  duty 
with  it. 

As  soon  as  it  was  ready  for  service  it  was  ordered  to  Mexico,  its  com- 
manding officer  being  directed  to  report  with  it  without  delay  to  Gen. 
Taylor  by  an  order  from  the  A.  G.  O.,  September  12,  1846. 

The  company  was  put  on  board  the  ship  Clinton,  and  sailed  from  New 
York  September  26,  1846,  being,  as  near  as  I  can  judge  from  the  records 
in  my  possession,  about  seventy-five  strong.  It  landed  at  Brazos  San- 
tiago, Tex.,  October  12,  1846,  and  proceeded  from  there  to  a  point 
opposite  Camargo,  Mexico,  on  the  Rio  Grande,  about  100  miles  in  a 
right  line  from  Brownsville.  Leaving  this  place  it  moved  to  Matamoras, 
and  passed  through  Victoria  to  Tampico,  acting  as  pioneers  to  the  army. 
Capt.  Swift  was  left  sick  at  Matamoras. 

The  company  of  Engineer  troops  belonged  to  that  portion  of  Gen. 
Taylor's  army  which  was  detached  from  his  command,  and  attached  to 
that  of  Gen.  Scott.     It  embarked  at  Tampico  on  the  24th  of  February, 

1847,  and  joined  Gen.  Scott's  army  at  the  rendezvous  at  Lobos  Island — 


56 

about  125  miles  north  of  Vera  Cruz.  Capt.  Swift  with  Lieut.  Foster 
here  joined  the  company,  with  those  men  who  were  left  sick  at  Mata- 
moras.     Lieut.  Foster  was  with  him. 

During  the  siege  of  Vera  Cruz  the  company  was  engaged  in  superin- 
tending the  construction  of  the  batteries  and  trenches,  being  continually 
under  fire,  and  after  the  fall  of  the  city  was  engaged  in  a  survey  of  the 
enemy's  works.     It  then  moved  forward  with  the  army. 

At  Cerro  Gordo  it  constructed  the  batteries  against  the  Mexican  lines, 
and  on  the  morning  of  the  18th  of  April  it  was  divided  into  three  por- 
tions, one  of  which  was  attached  to  each  of  the  columns  of  attack.  The 
strongest  portion,  under  Lieut.  G.  W.  Smith,  was  attached  to  the  centre 
column,  commanded  by  Gen.  Twiggs. 

Capt.  Swift  had  been  obliged  by  sickness  to  leave  the  company  during 
the  siege  of  Vera  Cruz,  and  died  at  New  Orleans  on  his  way  home. 

After  the  battle,  the  company  accompanied  the  army  on  the  road  to 
Mexico.  At  Contreras  it  formed  part  of  the  storming  party.  In  the 
words  of  Gen.  Scott: 

"Smith's  own  brigade  under  the  temporary  command  of  Maj.  Dimick, 
following  the  movements  of  Riley  and  Cadwallader,  discovered,  opposite 
and  outside  the  works,  a  long  line  of  Mexican  cavalry  drawn  up  as  a  sup- 
port. Dimick  having  at  the  head  of  the  brigade  the  company  of  sappers 
and  miners  under  Lieut.  Smith,  Engineer,  who  had  conducted  the  march, 
was  ordered  by  Gen.  Smith  to  form  line  facing  the  enemy,  and  in  a 
charge  against  a  flank,  routed  the  cavalry." 

The  action  of  Contreras  over,  Lieut.  Stevens,  of  the  Engineers,  was 
sent  to  reconnoitre  the  church  of  Churubusco,  covered  by  the  company 
of  sappers  and  miners.  It  formed  part  of  the  storming  party  on  this 
occasion. 

Lieutenant  Foster  was  detached  with  ten  men  of  the  company  to  join 
the  storming  party  at  Molino  del  Rey.  Lieut.  Foster  was  here  badly 
wounded. 

At  Chapultepec  the  company  was  engaged  in  the  construction  of  bat- 
teries. Whenever  their  work  allowed  they  joined  in  the  fight  with  their 
muskets. 

As  soon  as  Chapultepec  was  carried,  the  troops  engaged  pressed  on  to 
the  Garita  San  Cosmo.  The  following  extract  is  from  the  report  of 
Maj.  John  L.  Smith,  Corps  of  Engineers. 

Lieut.  Stevens  served  under  the  orders  of  the  General-in-Chief  during 
the  action  of  Chapultepec,  on  the  13th,  and  afterwards  with  the  division 
of  Gen.  Worth  in  its  advance  to  the  San  Cosmo  suburb.     Having  moved 


57 

to  the  head  of  the  column  and  perceiving  that  the  enemy's  works  at  the 
junction  of  the  Chapultepec  and  San  Cosmo  roads,  were  not  armed  with 
cannon,  and  that  the  enemy's  force  was  not  large,  he  suggested  to  Col. 
Garland  to  sieze  the  position  and  occupy  it,  and  on  learning  his  orders 
did  not  allow  him  to  advance,  he  reported  to  Gen.  Worth  the  result  of 
his  observations,  and  was  directed  by  him  to  proceed  with  a  message  to 
the  General-in-Chief  at  Chapultepec.  He  reconoitred  the  position  again 
and  shortly  after  our  troops  advanced  and  occupied  the  San  Cosmo 
suburb.  Soon  after  this,  while  reconnoitring  a  straggling  force  of  the 
enemy  and  posting  a  picket  to  observe  it,  he  was  disabled  by  a  wound  in 
the  foot. 

"  Lieut.  G.  W.  Smith,  commanding  the  sappers,  arrived  on  the  ground 
some  time  after  this,  while  our  troops  were  in  front  of  the  battery  at  the 
Garita,  the  other  batteries  on  the  road  up  to  that  point  having  been 
carried.  Being  the  senior  Engineer  present,  he  was  ordered  to  reconoitre 
in  front  and  ascertain  the  state  of  the  enemy's  forces,  and  particularly 
whether  it  would  be  necessary  to  move  our  heavy  artillery  forward.  He 
reported  his  opinion  that  the  advancing  of  the  heavy  pieces  should  be  sus- 
pended, and  that  the  sappers  should  advance  under  the  cover  of  the  houses, 
by  openings  made  in  the  walls  of  the  continuous  houses,  and  this  being 
approved,  he  proceeded  in  the  manner  proposed,  until  he  reached  a  third- 
story  house  about  forty  yards  from  the  battery,  and  was  enabled  from  the 
roof,  to  open  a  fire  upon  the  battery  which  drove  away  the  enemy's  troops 
who,  in  their  retreat,  succeeded  in  carrying  away  one  of  their  guns. 

"  Part  of  his  force  then  descended  to  the  road  to  secure  the  guns,  but 
was  anticipated  by  a  body  of  our  troops  which  entered  on  the  right  as  the 
sappers  were  about  entering  on  the  left.  The  sappers  were  then  moved 
forward  until  they  reached  strong  positions  on  both  sides  of  the  rear, 
capable  of  affording  shelter  to  our  troops,  although  the  enemy  occupied 
in  force  a  large  convent,  150  yards  in  advance,  and  had  batteries  in  the 
next  cross-street.  These  facts  being  reported  a  brigade  was  sent  to 
occupy  the  strong  positions  referred  to,  and  at  10  P.  M.  further  operations 
were  suspended  for  the  night. 

'*At  3  o'clock  next  morning  a  party  of  sappers  moved  to  the  large  con- 
vent in  advance  and  found  it  unoccupied. 

"Lieut.  McClellan  advanced  with  a  party  into  the  Alameda  and 
reported  at  daylight  that  no  enemy  was  to  be  seen.  The  sappers  then 
moved  forward  and  had  reached  two  squares  beyond  the  Alameda  when 
they  were  recalled.  The  company  during  the  day  were  engaged  in  street 
fighting  and  particularly  in  breaking  into  houses  with  crowbars  and  axes. 
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In    this   service   they  killed    a   number,  and    made  prisoners    of    many 
suspicious  persons. 

'  Lieut.  McClellan  had  command  of  the  eompany  for  a  time  in  the 
afternoon  while  Lieut.  Smith  was  searching  for  powder  to  blow  up  houses 
from  which  our  troops  were  fired  upon  contrary  to  the  usages  of  war. 
During  this  time  while  advancing  the  company,  he  reached  a  strong  posi- 
tion, but  found  himself  opposed  to  a  large  force  of  the  enemy.  He  had 
a  conflict  with  this  force  which  lasted  some  time,  but  the  advantage 
afforded  by  his  position  enabled  him  at  length  to  drive  it  oflF,  after  having 
killed  more  than  twenty  of  its  number." 

This  practically  ended  the  fighting  in  Mexico  and  also  the  services  of 
the  company  in  this  war.  It  was  sent  to  West  Point  by  way  of  New 
Orleans  by  an  order  from  Capt.  R.  E.  Lee,  Corps  of  Engineers,  dated 
June  6,  1848. 

In  every  battle  in  which  it  was  engaged  in  this  war,  the  company 
received  honorable  mention  in  the  official  reports  of  the  officers  to  whose 
command  it  was  attached,  as  well  as  in  those  of  the  commanding  general 
himself. 

A  detachment  of  the  company  of  about  twenty-five  non-commissioned 
officers  and  men,  accompanied  Stevens'  survey  of  the  North  Pacific  Rail- 
road in  1853,  under  the  command  of  Lieut.  A.  J.  Donelson,  Corps  of 
Engineers. 

The  company  left  West  Point  enroute  to  Utah  on  the  31st  of  March, 
1858,  under  the  command  of  1st  Lieut.  J.  C.  Duane,  Corps  of  Engi- 
neers," leaving  behind  a  detachment  of  one  sergeant,  four  corporals,  one 
musician,  nine  artificers  and  ten  privates,  commanded  by  Bvt.  2d  Lieut. 
H.  M.  Robert.  The  duties  of  the  company  in  this  expedition  were  those 
of  pioneers  to  the  army  sent  to  the  relief  of  Sydney  Johnson,  cutting 
roads,  building  bridges,  &c.  It  reached  Fort  Bridger  August  1,  1858, 
and  after  remaining  there  eight  days  resumed  the  return  march  to  West 
Point,  arriving  at  the  latter  post  on  October  13,  after  having  marched 
over  eleven  hundred  miles  in  fifty-six  days. 

In  September  previous  the  detachment  that  had  been  left  at  West  Point 
was  ordered  to  the  Pacific  coast.  The  following  is  an  extract  from  a 
letter  received  from  Col.  Houston,  who  commanded  the  detachment: 

"The  detachment  numbering  30  men,  officered  by  myself  and  Lieut. 
H.  M.  Robert,  left  West  Point  in  September,  1858,  for  Fort  Vancouver. 
I  presume  the  records  of  the  company  will  give  the  names  of  the  non- 
commissioned officers  and  men. 
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"  The  detachment  had  been  applied  for  by  Gen.  Harney,  who  had  been 
ordered  to  Oregon  in  anticipation  of  extensive  Indian  difficulties  after  the 
disastrous  defeat  of  Col.  Steptoe.  The  Indians,  however,  had  been  brought 
to  terms  by  Col.  Wright  before  the  arrival  of  Gen.  Harney,  so  that  there 
seemed  to  be  no  especial  need  of  the  Engineer  detachment  after  its  arrival. 
We  were,  however,  at  once  ordered  to  the  Cascades  of  the  Columbia, 
with  instructions  to  make  a  new  road  over  the  portage  at  that  point 
if  practicable,  and,  if  not,  to  repair  the  old  road.  No  better  route  than 
that  of  the  old  road  could  be  found  and  the  detachment  was  employed 
during  the  winter  of  1858-59  in  repairing  the  road.  It  rained  nearly  all 
the  time  and  I  doubt  whether  more  unpleasant  service  has  ever  been  per- 
formed by  our  Engineer  troops  during  the  time  of  peace. 

"  In  the  spring  of  1859  an  expedition  was  organized  under  command 
of  Capt.  Henry  D.  Wallen,  4th  Infantry,  consisting  of  two  companies  of 
cavalry,  one  of  infantry  and  the  engineer  detachment,  for  the  purpose  of 
opening  a  new  and  shorter  route  from  the  Dalles  to  Salt  Lake,  striking 
the  Snake  River  in  the  vicinity  of  Fort  Boise. 

'*The  duties  of  the  detachment  in  addition  to  the  regular  guard  duty, 
which  it  was  required  to  perform  in  common  with  the  other  troops,  con- 
sisted in  crossing  the  command  over  streams  not  fordable;  preparing  the 
banks  and  bottoms  of  fordable  streams ;  making  temporary  bridges,  and 
making  roads  whenever  necessary  to  permit  the  passage  of  trains. 

''The  command  left  the  Dalles  on  the  4th  of  June,  1859,  and  after  a 
march  over  as  hilly  a  country  as  one  wishes  to  travel  in,  arrived  at  the 
Des  Chutes  River  on  the  12th  of  the  same  month.  The  crossing  of  this 
river  was  the  most  important  work  performed  by  the  detachment  during 
the  expedition.  The  stream  was  eighty  yards  wide  with  a  very  rapid  cur- 
rent. The  material  to  be  crossed  consisted  of  thirty  wagons  with  their 
loads,  the  loads  of  300  pack  mules  and  the  men  of  the  command. 

"After  crossing  this  river  the  command  proceeded  on  its  route.  As 
the  country  became  more  and  more  difficult  as  we  proceeded,  it  was 
decided  on  the  27th  of  June  that  the  route  over  which  we  had  passed  was 
impracticable  and  it  was  determined  to  send  back  all  but  four  wagons 
with  an  escort,  which  was  directed  to  take  another  route  while  the  main 
body  pushed  on  to  Salt  Lake.  Ten  men  of  the  detachment  under 
command  of  Lieut.  Robert  were  sent  back,  and  the  remainder  accompanied 
the  command  to  Salt  Lake,  and  returned  with  it  by  the  old  emigrant 
route  to  the  Cascades  in  the  fall  of  1859.  Nothing  of  moment  occurred 
especially  affecting  the  detachment.  On  our  arrival  at  the  Cascades  we 
commenced  the  construction  of  a  bridge  on  the  portage  road. 
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"The  detachment  under  Lieut.  Robert  on  its  return,  was  ordered  to 
open  a  route  from  the  Columbia  River  to  Puget  Sound,  and  when  the 
difficulties  in  relation  to  San  Juan  Island  broke  out,  it  was  ordered  to  the 
island  and  employed  in  fortifying  it. 

"After  the  joint  occupatipn  of  the  island  by  the  two  governments,  the 
detachment  was  ordered  to  the  Cascades  where  it  arrived  in  January,  1860. 

"  Col.  Casey  arrived  at  the  same  time  and  relieved  me.  I  cannot  give 
you  the  dates  of  these  movements  but  I  suppose  they  can  be  found  in 
the  company  records." 

After  its  arrival  at  the  Cascades  the  detachment  built  a  bridge  between 
the  upper  and  lower  Cascades,  which  required  three  months  to  construct, 
after  which  it  cut  a  road  to  Fort  Steilacoom  on  Puget  Sound.  While  at 
Fort  Steilacoom  the  detachment  was  drilled  in  the  preparation  of  siege 
material. 

In  the  spring  of  1861  the  detachment  was  ordered  to  San  Francisco, 
where  it  remained  about  two  months,  part  of  the  time  in  command  of  an 
artillery  officer,  Lieut.  A.  G.  Robinson,  now  Bvt.  Major  and  Assistant 
Quartermaster. 

The  detachment  left  the  Pacific  coast  in  June,  1861,  and  proceeded  to 
West  Point,  where  it  remained  a  short  time.  It  was  then  ordered  to 
Washington  and  was  engaged  on  the  construction  of  the  defenses  and 
afterward  in  the  instruction  of  the  15th  New  York  Volunteer  Engineers 
in  the  preparation  of  siege  material.  It  was  later  joined  by  the  main 
portion  of  the  company,  which  had  just  returned  from  Fort  Pickens. 

The  main  portion  of  the  company  after  its  return  from  Utah,  remained 
at  West  Point  until  January  20, 1861,  when  it  was  ordered  to  Washington 
to  guard  the  public  buildings,  stores  and  arsenals  during  the  excite- 
ment preceding  the  rebellion.  It  formed  part  of  the  escort  of  President 
Lincoln  at  his  first  inauguration.  It  remained  at  Washington  till  April 
3,  when  it  left  at  6  A.  M.  for  Fort  Hamilton,  N.  Y.,  arriving  at  Fort 
Lafayette  at  6  P.  M.  on  the  same  day. 

On  the  afternoon  of  the  7th  the  company  embarked  on  the  steamer 
Atlantic^  which  sailed  next  morning  under  sealed  orders.  The  Atlantic 
arrived  at  Santa  Rosa  Island,  April  16.  The  company  disembarked  at 
lip.  M.,  and  reached  Fort  Pickens  between  12  and  3  next  morning;. 

While  at  Fort  Pickens,  the  company  was  engaged  in  putting  the  works 
in  a  state  of  defense,  building  traverses,  bomb  proofs  and  exterior  batteries. 
It  left  Fort  Pickens  September  17,  1861,  reaching  West  Point  on  the 
30th,  where  it  remained  during  the  month  of  October  and  left  on  the  31st 
for  Washington. 
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By  Act  of  Congress  of  August  6,  1861,  the  U.  S.  Engineer  troops 
were  increased  by  the  addition  of  three  companies  of  150  enlisted  men 
each.  One  company  of  topographical  engineers  was  allowed  by  the  same 
act.  This  latter  company  was  not  organized  till  after  the  war  and  the 
men  enlisted  for  it  (only  some  half  dozen)  were  sent  to  the  engineer 
companies. 

Of  the  additional  companies  of  engineers,  one  (Company  C)  was 
organized  at  Boston,  and  one  (Company  B)  at  Portland.  These  joined  the 
old  company  (A),  at  Washington  in  the  fall  of  1861.  The  third 
additional  company  (Company  D),  was  organized  by  transfer  from  Com- 
panies A,  B  and  C,  while  the  Army  of  the  Potomac  lay  at  Harrisons 
Landing  (July  4,  1862). 

During  the  winter  of  1861-62  the  engineer  troops  were  engaged  in  the 
construction  of  works  in  the  vicinity  of  Washington  and  in  building  a 
ponton  bridge  at  Harpers  Ferry. 

From  this  time  to  the  close  of  the  war  the  engineer  troops  were  on 
duty  with  the  Army  of  the  Potomac. 

At  the  siege  of  Yorktown  : 

"  The  Battalion  was  engaged  on  the  trenches  and  communications,  from 
the  beginning  to  the  end  of  operations.  It  furnished  superintending  and 
instructing  details  for  parts  of  the  entire  line.  The  Battalion  also  assisted 
in  making  roads,  and  laid  several  bridges  of  pontons,  three  of  the  most 
important  of  which  were  composed  of  batteaux  and  crossed  the  north 
branch  of  Wormley  Creek.  The  troops  of  the  line  at  this  early  period 
of  the  war  had  received  no  practical  instruction  in  making  batteries  and 
throwing  up  breastworks.  The  Battalion  was  drawn  upon  heavily  in 
consequence,  to  furnish  men,  who  always  performed  the  duty  of  laying 
out  the  works,  and  imparting  instruction  to  the  troops  of  the  line. 
Almost  the  entire  line  of  trenches  was  in  charge  of  Duane  and  his  officers 
and  men  of  the  Battalion."* 

At  Fair  Oaks  the  Battalion  was  under  arms  during  the  entire  night  at 
New  Bridge  on  the  Chickahominy,  awaiting  orders  to  throw  a  bridge ; 
and  next  morning  was  engaged  in  building  one  bridge  and  part  of  another, 
and  in  constructing  the  roads  leading  to  the  same.  During  the  construc- 
tion of  these  bridges  the  rebel  sharpshooters  had  possession  of  the  opposite 
bank  of  the  river. 

A  portion  of  the  Battalion  at  the  battle  of  Mechanicsville  was  ordered 
to  New  Bridge  for  the  purpose  of  tearing  up  the  bridge  at  that  point  as 


*Letter  of  Bvt.  Brig.  Gen.  C.  B.  Recce,  Major,  U.  S.  Corps  of  Engineers. 


soon  as  the  army  had  crossed.  The  Battalion  was  subsequently  ordered 
to  Gaines'  M  ills,  where  it  threw  up  in  trench  m  en  ts  on  the  right  of  Gaines* 
house.  Portions  of  the  Battalion  were  stationed  at  the  different  bridges 
to  destroy  them  as  soon  as  the  army  should  finish  crossing.  They  were 
under  arms  all  night,  and  destroyed  the  bridges  just  after  daylight  on  June 
28,  the  enemy  appearing  on  the  opposite  bank  before  the  work  of  demo- 
lition was  fairly  over.  The  roads  to  the  rear  were  also  put  in  proper 
condition  for  use,  a  portion  of  them  being  impassable.  After  the  battle  of 
Gaines'  Mills  the  Battalion  was  ordered  to  White  Oak  Swamp  in  advance 
of  the  army  to  repair  the  roads  and  crossing,  which  were  impassable, 
.and  to  again  render  them  impassable  after  the  army  had  passed.  At 
Malvern  Hill  the  Engineer  Battalion  was  posted  on  the  edge  of  a  piece 
of  woods  to  act  as  infantry.  It  received  orders  to  slash  this  piece  of 
timber  in  such  a  manner  that  by  cutting  a  few  trees  the  whole  would  fall. 
In  this  it  was  assisted  by  the  4th  Maine  Volunteers.  After  the  army  had 
left  Harrisons  Landing  the  Engineer  Battalion,  assisted  by  the  Volunteer 
Engineers,  built  the  bridge  near  the  mouth  of  the  Chickahominy.  This 
bridge  was  about  2,000  feet  in  length. 

The  night  before  the  battle  of  Antietam  the  Battalion  rendered  three  of 
the  fords  of  Antietam  Creek  passable  for  artillery,  by  cutting  down  the 
banks  and  paving  the  bottom  with  large  stones  where  it  was  too  soft. 
During  the  battle  the  Battalion  guarded  and  kept  open  these  fords.  The 
night  after  the  battle  the  Battalion,  at  the  request,  of  its  commander,  was 
ordered  to  report  to  Gen.  Porter  to  act  as  infantry  and  in  that  capacity 
supported  Randall's  battery  of  the  First  Artillery  in  the  advance  to  Shep- 
hardstown.  After  the  arrival  of  the  army  at  Harpers  Ferry  it  built  one 
bridge  over  the  Potomac  and  another  over  the  Shenandoah  and  was  busily 
engaged  on  the  fortifications  during  the  month  it  remained  there. 
Assisted  by  the  Volunteer  Engineers  it  built  a  bridge  over  the  Potomac  at 
Berlin. 

The  night  before  the  battle  of  Fredericksburg  the  Battalion  threw  a 
bridge  below  the  city  by  successive  boats,  without  an  infantry  support  on 
the  opposite  shore,  at  what  was  afterwards  known  as  "Franklins  Cross- 
ing." During  the  winter  the  Battalion  was  engaged  upon  the  defenses 
of  Potomac  Creek,  Brooks  Station  and  Acquia  Creek. 

At  Chancellorsville  the  Battalion  threw  a  bridge  at  Franklins  Crossing. 
The  boats  were  massed  the  morning  before,  one  mile  from  the  river,  in 
a  pine  forest.  At  night  they  were  dismounted  and  carried  by  infantry  to 
the  crossing,  without  the  enemy  being  aware  of  the  movement  until  the 
boats  were  actually  in  the  water.     The  Engineer  Battalion  and  the  15th 
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N.  Y.  Volunteer  Engineers  ferried  the  infantry  across  in  the  face  of 
musketry  fire  from  the  breastworks  on  the  opposite  bank.  The  Engineer 
Battalion  afterwards  built  the  first  bridge,  390  feet  in  length,  in  an  hour 
and  ten  minutes,  and  had  from  this  till  the  close  of  the  battle  two  bridges 
in  charge,  moving  them  during  the  battle  from  the  Franklin  Crossing  to 
Fredericksburg,  where  they  were  laid  and  communication  at  that  point 
kept  up.  After  the  battle  there  was  not  time  to  dismantle  them  in  the 
usual  manner,  and  the  method  by  conversion  had  to  be  resorted  to.  The 
material  was  removed  noiselessly,  the  men  taking  off  their  shoes.  The 
last  plank  had  scarcely  been  removed  when  the  enemy  appeared  on  the 
opposite  bank. 

Capt.  Cross,  Corps  of  Engineers,  commanding  Company  B  was  killed 
on  June  5,  while  crossing  the  Rappahannock.  It  was  repeatedly  attempted 
to  throw  the  bridge  without  dislodging  the  enemy's  skirmishers  on  the 
opposite  bank.  It  was  found  impossible.  Forty-five  ponton  boats  were 
then  launched  and  filled  with  soldiers,  the  troops  of  the  Engineer  Battal- 
ion assisted  by  the  50th  N.  Y.  Volunteer  Engineers  taking  charge  of  the 
boats.  Cross  was  killed  in  one  of  these  boats.  The  bridge  was  built  on 
the  afternoon  of  that  day. 

'  On  the  transfer  of  the  army  to  Pennsylvania,  a  ponton  bridge  was 
thrown  at  the  mouth  of  Ocoquan  and  one  at  Union  Mills,  twenty  miles 
higher  up.  When  they  arrived  at  Alexandria  the  ponton  boats  were 
towed  to  Washington  and  thence  up  the  canal  to  Edwards  Ferry  where 
a  bridge  was  thrown  for  the  army.  During  the  engagement  at  Gettys- 
burg, excepting  a  few  men  who  were  detached,  the  whole  Battalion  was 
kept  at  Westminister  to  guard  the  town  and  to  barricade  the  streets  and 
the  roads  leading  to  town  against  Stewart^s  Cavalry.  On  the  6th  of 
July,  1863,  a  wooden  crib  bridge,  about  150  feet  long,  was  constructed 
across  Antietam  Creek  near  Jones  Crossroads." 

On  the  advance  from  Centreville  after  the  retreat  from  the  Rappa- 
hannock, the  Battalion  repaired  the  pike  from  stone  bridge  on  Bull  Run  to 
New  Baltimore,  removing  the  old  bridges  and  constructing  new  ones 
where  necessity  required.  At  the  attack  on  Rappahannock  Station  it  was 
sent  to  build  a  bridge  at  Kelly's  Ford.  A  bridge  was  built  at  this  point 
November  7,  under  fire.  At  Jacobs  Ford  two  companies  of  the  Battal- 
ion built  the  bridge,  the  other  two  built  the  bridge  at  Germania  Ford. 
The  Battalion  guarded  these  two  bridges  during  the  Mine  Run  campaign. 

The  Engineer  Battalion  was  engaged,  under  the  direction  of  Gen. 
Duane,  as  Chief  Engineer  of  the  Army  of  the  Potomac,  at  the  Wilder- 
ness, Spottsylvania,  River   Po,  North  Anna,  Cold   Harbor  and   siege  of 
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Petersburg  till  the  surrender  of  Lee.  At  the  battle  of  the  Wilderness  it 
acted  as  infantry,  being  placed,  together  with  the  50th  N.  Y.  Engineers 
in  line  on  the  right  of  the  5th  Corps,  crossing  the  turnpike  to  check  the 
rebel  advance.  They  held  their  position  until  the  6th  Corps  reformed 
and  took  up  a  new  line.  At  Spottsylvania  it  was  engaged  in  the  con- 
struction of  bridges  across  the  Po  and  also  in  the  construction  of 
batteries  along  the  line,  the  greater  part  of  the  time  under  fire.  At  Cold 
Harbor  A  Company  was  with  the  2d  Corps,  B  Company  with  the  6th 
and  the  other  two  with  the  9th  and  18th  Corps  engaged  in  constructing 
batteries  and  advancing  our  lines  during  five  days  and  nights,  mostly 
under  fire.  A  portion  of  the  Battalion  attached  to  the  2d  Corps  was 
engaged  in  running  a  mine  to  blow  up  the  enemy's  battery  occupying  the 
crest  overlooking  Gaines'  Mill.  The  army  moved  before  the  mine  was 
completed.  On  the  night  preceding  the  army's  departure  from  Cold  Harbor, 
the  Battalion  fortified  a  short  defensive  line  running  through  the  town,  to 
be  held  by  two  corps  during  the  flank  march  of  the  army. 

It  seems  that  the  extent  and  value  of  the  services  rendered  by  the  Bat- 
talion in  the  building  of  the  ponton  bridge  across  the  James,  over  which 
Grant's  army  passed,  was  overlooked  or  ignored  in  the  reports  of  that 
operation.  "When  the  Battalion  reached  the  river.  Gen.  Weitzel  was 
there  with  several  companies  of  the  1st  U.  S.  Volunteer  Engineers,  and 
nothing  was  done  towards  a  commencement  of  a  bridge.  The  boats  with 
their  material  were  scattered  in  confusion  over  the  low  marshy  ground, 
stretched  along  the  shore,  and  the  officer  of  volunteers  could  not  make 
his  men  go  into  the  mud  and  slime  to  bring  the  boats  ashore.  Gen. 
Weitzel  expressed  his  gratification  to  Capt.  Mendell  (commanding  the  Bat- 
talion) in  warm  terms  at  its  arrival.  At  the  word  of  command  to  build  the 
bridge,  the  detachments,  non-commissioned  officers  leading,  jumped  into  the 
mud  and  water  almost  to  their  necks,  and  by  commendable  but  unrewarded 
zeal  and  energy  succeeded  in  one  hour  in  building  a  bridge  abutment  150  feet 
long,  that  reached  the  water  proper — it  was  then  that  the  volunteer  work 
began.     The  Battalion  was  afterwards  transferred  to  the  opposite  shore." 

At  Petersburg  the  duties  of  the  Battalion  were  of  a  most  extended 
character.  From  the  moment  our  army  appeared  before  the  town  to  the 
evacuation  every  officer  and  man  was  engaged  upon  the  defenses  superin- 
tending the  construction  and  doing  the  finer  work — the  front  being  more 
especially  favored  by  them.  In  addition  to  the  small  mine  at  Fort  Stead- 
man,  several  shafts  were  dug  at  Fort  Sedgwick,  familiarly  known  as  Fort 
Hell.  These  shafts  were  sunk  in  the  outer  ditch  and  were  connected 
with  each  other  and  extended  to  the  front. 
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At  1st  Hatchers  Run  the  Battalion  held  a  portion  of  our  lines  near  the 
Peebles  House.  At  the  2d  Hatchers  Run  it  was  sent  by  Gen.  Hum- 
phreys to  the  support  of  Gen.  Miles  and  placed  in  line  on  his  right. 

It  was  at  all  times  held  in  readiness  to  act  as  infantry  and  in  every  case 
of  emergency  was  used  to  strengthen  some  weak  point  of  the  long  line 
held  by  the  army,  and  "ever  evinced  that  ready  spirit  for  duty  in  this  new 
sphere  that  characterized  it  in  its  own."  The  construction,  repair  and 
strengthening  of  our  line  from  the  Appomattox  to  Hatchers  Run  were 
under  its  immediate  care. 

During  the  last  campaign  the  Battalion  moved  with  Headquarters  and 
was  present  at  Lee's  surrender,  the  officers  of  the  command  performing 
staff  duty  at  Gen.  Meade's  Headquarters. 

After  the  surrender  of  Lee  the  Engineer  Battalion  took  charge  of  the 
Engineer  trains  of  the  army,  and  of  their  shipment  to  Willets  Point. 
Companies  A,  B  and  D  arrived  at  Willets  Point  in  June,  1865,  and  Com- 
pany C  in  December.  Company  A  immediately  after  its  arrival  at  Willets 
Point  was  ordered  to  West  Point,  where  it  remained  until  September, 
1867,  when  it  was  again  ordered  to  Willets  Point.  Company  D  had 
been  previously  sent  to  San  Francisco  (August  31). 

By  Act  of  Congress  approved  July  28,  1866,  the  "Battalion  of  Engi- 
neers," received  its  present  organization,  viz,  five  companies  of  one 
hundred  and  fifty  enlisted  men  each,  one  sergeant  major  and  one  quarter- 
master sergeant.  Before  this  it  had  no  Battalion  formation  properly 
speaking,  being  simply  an  aggregation  of  companies,  the  senior  captain 
commanding.  In  orders  it  was  designated  "Battalion  of  Engineers." 
Captain  Mendell  when  commanding  it,  in  the  the  fall  of  1863,  appointed 
an  Adjutant. 

The  fifth  company  (E)  was  recruited  at  Detroit  in  the  fall  of  1865, 
and  ordered  to  Jefferson  Barracks,  St.  Louis,  Mo.,  where  it  still  remains. 
(December,  1868.) 


COMPANY  A,  CORPS  OF  ENGINEERS,  U.  S.  A., 
in  the  MEXICAN  WAR,  1846-'48, 

By  GUSTAVUS  W.  SMITH, 
Formerly  Lieutenant  of  Engineers,  and  Brevet  Captain^  f/.  S.  Army, 


CHAPTER  1. 

ENLISTMENT — INSTRUCTION— DETENTION  ON  THE  RIO 

GRANDE— MARCH  TO  VICTORIA  AND  TAMPICO 
LANDING  AT  VERA  CRUZ— DEATH  OF  CAPTAIN  SWIFT 

Previous  to  the  war  with  Mexico  there  existed  among  the  people 
of  the  United  States  a  strong  prejudice  against  maintaining  even  a 
small  regular  army  in  time  of  peace.  Active  opposition  to  a  per- 
manent, regular  military  establishment  extended  to  the  West  Point 
Academy,  in  which  cadets  were  trained  and  qualified  to  become 
commissioned  officers  of  the  army.  That  Academy  was  then  a 
component  part  of  the  Military  Engineer  Corps.  For  years  the  chief 
of  the  Corps  had,  in  vain,  urged  upon  Congress,  the  necessity  for 
having,  at  least  one  company  of  enlisted  engineer  soldiers  as  a  part 
of  the  regular  army. 

In  the  meantime  he  had,  however,  succeeded  in  persuading  the 
Government  at  Washington  to  send — by  permission  of  the  Govern- 
ment of  France — a  selected  Captain  of  the  U.  S.  Engineer  Corps  to 
the  French  School  of  engineer  officers  at  Metz;  for  the  purpose  of 
having  in  the  U.  S.  Army,  an  officer  qualified  to  instruct  and  com- 
mand a  company  of  engineer  soldiers  in  case  Congress  could  be 
induced  to  authorize  the  enlistment  of  such  a  company. 

Captain  Alexander  J.  Swift  was  the  officer  selected  to  be  sent  to 
Metz.     On   his  return  to  the  United   States,  he   was   assigned    to 
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temporary  duty  at  West  Point  awaiting  the  long  delayed  passage  of 
an  act  authorizing  the  enlistment  of  a  company  of  U.  S.  Engineer 
soldiers. 

That  act  was  passed  soon  after,  the  commencement  of  hostilities 
with  Mexico.  It  provided  for  the  enlistment  of  an  engineer  company 
of  100  men,  in  the  regular  army.  The  company  to  be  composed  of 
10  segeants,  10  corporals,  39  artificers,  39  second  class  privates,  and 
2  musicians;  all  with  higher  pay  than  that  of  enlisted  men  in  the  line 
of  the  army. 

Captain  Swift  was  assigned  to  the  command;  and,  at  his  request, 
I  was  ordered  to  report  to  him  as  next  officer  in  rank  to  himself.  At 
my  suggestion,  Brevet  Second  Lieutenant  George  B.  McClellan,  who 
had  just  been  graduated  from  the  Military  Academy,  was  assigned  as 
junior  officer  of  the  company. 

At  that  time  I  had  been  an  officer  of  engineers  for  four  years;  my 
rank  was  that  of  second  lieutenant.  All  the  first  lieutenants,  and 
some  of  the  second  lieutenants,  of  that  corps,  were  then  in  sole 
charge  of  the  construction  of  seperate  fortifications,  or  were  engaged 
in  other  important  duties.  Captain  Swift  was  not  disposed  to  apply 
for  the  assignment  of  any  of  those  officers  to  be  subalterns  under  him 
in  a  company  of  soldiers.     *     *     * 

In  the  beginning  I  was  charged  with  the  instruction  of  the  company 
as  an  infantry  command,  whilst  the  Captain  took  control  of  the 
recruiting,  the  collection  of  engineer  implements — including  an  India 
Rubber  Ponton  Bridge — and  he  privately  instructed  McClellan  and 
myself,  at  his  own  house,  in  the  rudiments  of  practical  military 
engineering  which  he  had  acquired  at  Metz.  In  the  meantime  we 
taught  him,  at  the  same  place,  the  manual  of  arms  and  Infantry  tactics 
which  had  been  introduced  into  the  army  after  he  was  graduated  at 
the  Military  Academy.  In  practical  engineer  drills  the  Captain  was 
always  in  control.    *     *     * 

On  the  26th  of  September,  1846,  we  sailed  from  New  York,  71 
rank  and  file,  for  Brazos  Santiago,  under  orders  to  report  to  General 
Taylor,  commanding  the  U.  S.  Army  in  Mexico.  We  landed  at 
Brazos  on  the  12th  of  October,  remained  at  that  point  for  several 
days,  proceeded  thence  to  the  mouth  of  the  Rio  Grande  and  arrived 
at  Camargo  on  the  2d  of  November.  There  the  company  was  delayed 
for  several  weejcs  because  transportation  for  the  engineer  train  to  the 
headquarters  of  the  Army  at  Monterey,  was  not  then  available. 
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The  Company  left  Carmargo  for  Brazos, on  the  29th  of  November, 
under  orders  to  proceed  to  Tampico  by  sea,  but  was  ordered  to  return 
to  Matamoros  with  a  portion  of  its  tools,  and  march,  via  Victoria, 
to  Tampico — the  bulk  of  its  train  to  be  transported  to  the  latter  place 
by  water. 

Whilst  detained  at  Camargo  instruction  in  the  school  of  the  engi- 
neer soldier  was  kept  up,  and  infantry  drills  were  constantly  practiced. 
During  that  time  several  thousand  troops  were  in  camp  near  Camargo, 
and  the  men  of  the  engineer  company  learned  that  they  were,  by  the 
line  of  the  army,  styled:  *'the  pick  and  shovel  brigade.**  Their 
officers  advised  them  not  to  care  for  this  epithet  but,  **take  it  easy, 
continue  to  endeavor  to  become  model  infantry,  and  engraft  on  that  a 
fair  knowledge  of  the  duties  of  the  engineer  soldier.**  They  were 
assured  that  **for  heavy  work,*'  details  would  have  to  be  made  from 
the  line  of  the  army;  and  these  details  would,  for  the  time,  constitute 
the  real  '*pick  and  shovel  brigade"  under  the  control  of  engineer 
officers,  assisted  by  trained  engineer  soldiers.  When  the  time  came 
for  close  fighting  the  engineer  company  would  be  at  the  front. 

The  troops  stationed  on  the  Rio  Grande  during  the  fall  of  1846, 
suffered  greatly  from  Mexican  diarrhoea,  fevers  and  other  diseases. 
Several  men  of  the  engineer  company  died,  and  Captain  Swift  and 
twenty  of  the  men  were  left  in  hospital  at  Matamoros,  when  the 
company  finally  left  the  latter  place. 

Before  giving  an  account  of  our  first  march  in  the  enemy*s  country, 
it  may  be  well  to  state  here,  that  with  two  exceptions,  the  enlisted 
men  of  the  engineer  company  were  native  born,  and  all  but  four  of 
them  were  raw  recruits.  Each  of  these  four  had  served,  with  credit, 
during  one  or  more  terms  of  enlistment  in  the  regular  army.  Three 
of  them  were  promptly  made  sergeants,  and  the  fourth  was  a  musician 
(bugler.)     *     *     * 

THE  MARCH  FROM  MATAMOROS  TO  VICTORIA  AND  TAMPICO. 

By  special  orders  from  General  Taylor,  brought  by  Major  George 
A.  McCall  to  Captain  Swift,  the  latter  was  charged  with  the  duty  of 
repairing  the  road  from  Matamoros  to  Victoria,  and  making  it  prac- 
ticable for  artillery  and  the  baggage  train;  and  •to  do  this,  if  possible, 
so  that  the  whole  command  might  make  its  prescribed  daily  marches 
and  arrive  at  Victoria  on  a  named  day.  Captain  Swift  was  authorized 
to  call  upon  the  commander  of  the  forces,  on  this  march,  for  such 
assistance  as  might  be  needed  to  perform  the  work;   and  was  directed 
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to  do  no  more  to  the  road  than  was  barely  sufficient  to  enable  the 
trains  to  pass  over  it.  It  was  not  expected  that  we  would  ever  have 
occasion  to  pass  through  that  region  again;  and  it  was  not  proposed 
to  make  a  permanent  road  for  the  benefit  of  Mexicans. 

Captain  Swift  being  sick  in  hospital,  the  foregoing  instructions 
were  given  to  me,  as  Commander  of  the  company,  by  Major  McCall, 
who,  in^the  capacity  of  Adjutant-General  of  the  forces  under  General 
Patterson,  accompanied  him  on  this  march. 

Under  orders  from  General  Taylor,  the  company  of  engineers, 
reduced  to  two  officers  and  forty-five  enlisted  men  for  service,  marched 
from  Matamoros  on  the  21st  of  December,  1846,  with  a  column  of 
volunteers  under  General  Patterson,  to  join  General  Taylor's  army  at 
Victoria.  We  arrived  at  the  latter  place  on  the  4th  of  January,  1847. 
A  great  deal  of  work  had  been  done  by  details  of  volunteers  and  the 
engineer  company  in  making  the  road  practicable  for  artillery  and 
baggage  wagons.  Without  dwelling  upon  daily  operations,  the  fol- 
lowing statement  of  the  manner  in  which  we  made  our  way  across 
a  difficult  stream  may  be  of  interest. 

About  noon  one  day  I  was  informed  by  Major  McCall,  who  had 
ridden  ahead  of  the  working  party,  that  there  was  an  exceedingly 
difficult  **river  crossing'*  about  one  mile  in  front,  and  that  he  feared 
we  would  be  detained  there  for,  perhaps,  two  days.  I  galloped  for- 
ward to  the  place  designated.  It  looked  ugly.  The  banks  of  the 
stream  were  something  more  than  100  feet  high  and  quite  steep. 
Guiding  my  horse  down  to  the  water's  edge,  I  crossed  the  river  which 
was  from  two  to  three  feet  deep,  and  about  one  hundred  yards  wide. 
The  bottom  was  fair  enough,  until  within  a  few  yards  of  the  opposite 
shore,  where  it  was  soft  mud.  Getting  through  this  with  some  diffi- 
culty I  rode  to  the  top  of  the  bank  on  the  far  side. 

To  make  an  ordinary  practicable  road  across  that  stream  would 
require  two  or  three  day's  work  of  several  hundred  men.  It  seemed 
a  clear  case  for  the  free  use  of  drag-ropes  to  let  the  wagons  down  into 
the  stream  on  the  near  side,  and  haul  them  up  the  opposite  bank. 

It  was  plain  to  me  that  with  a  working  party  of  two  hundred  men 
— which  was  the  greatest  number  we  could  supply  with  tools — a 
straight  steep  ramp  could  be  cut  on  both  banks  in  six  or  eight  hours 
hard  work.  The  greatest  difficulty  would  be  encountered  in  getting 
out  of  the  stream  on  the  far  side. 

Returning  quickly  to  where  I  had  left  Major  McCall,  I  asked  him 
to  give  me  a  working  party  of   about  800  men,  told  him  I  would  find 
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use  for  that  number  and  that  in  my  opinion,  with  that  force,  the 
wagon  train  could  be  put  across  the  stream  before  dark.  The  com- 
manding General  thought  my  requisition  for  the  working  detail  was 
extravagant,  as  we  scarcely  had  tools  enough  for  a  quarter  of  that 
number  of  men.  But  the  detail  was  ordered,  as  called  for,  to  report 
to  me.  In  the  meantime  the  engineer  company  and  its  train  was 
taken  to  the  crossing,  and  the  character  of  the  work  to  be  done 
there  was  explained  to  the  men. 

Leaving  Lieutenant  McClellan  with  a  portion  of  the  company  to 
take  charge  of  the  near  bank,  directing  him  to  halt  there  about  300  of 
the  working  party  and  send  about  500  to  me  on  the  opposite  bank, 
I  crossed  the  stream  with  the  rest  of  the  company  and  explained  to 
them  the  work  to  be  done  on  that  side,  particularly  the  means  to  be 
used  in  getting  out  of  the  river.  On  each  side  of  the  stream  the 
working  party  was  divided  into  three  '^reliefs, *'  or  relays — with  one 
hundred  men  or  more  held  in  reserve,  to  meet  contingencies. 

The  working  party  arrived  in  good  season,  tools  were  promptly 
distributed  to  the  first  *^relief'*  on  each  side  of  the  river,  and  the 
men  were  told  that,  if  they  would  work  as  at  a  ' 'corn-shuck ing- 
match,*'  or  as  if  the  ''house  was  on  fire,"  they  would  be  let  ofi  in 
an  hour,  or  less,  depending  on  the  rapidity  and  effectiveness  of  their 
work.  It  was  to  be  a  race  against  time.  I  wanted  all  the  work  there 
was  in  them,  and  wanted  it  inside  of  an  hour. 

Before  the  hour  was  up  the  "first  relief*'  on  each  side  of  the  river, 
was  ordered  to  stop  work,  drop  their  tools,  get  out  of  the  road  and 
take  to  the  bushes.  The  "second  relief  was  immediately  marched 
into  the  vacated  places,  seized  the  tools,  and  worked  like  the  first — 
and  on  the  same  conditions.  So  with  the  "third  relief;"  and,  inside 
of  three  hours  from,  the  time  the  work  began,  the  engineer  wagons 
were  crossing  the  river.  They  soon  moved  on,  leaving  the  rest  of 
the  forces  to  follow  at  their  leisure. 

The  volunteer  officers  afterwards  complained  to  me  that  the  "wild 
work"  on  the  banks  of  that  river,  had  "scattered"  their  men  so  badly, 
it  was  several  days  before  they  could  be  again  got  into  their  proper 
places. 

This  case  was  an  exception — a  frolic.  The  usual  daily  work  on 
the  road  was  more  regular  and  continuous,  without  disorder. 

It  may  perhaps  not  be  out  of  place  here  to  mention,  that  about  the 
time  I  sent  the  "first  relief"  into  the  bushes,  and  set  the  "second 
relief"  to  work  under  the  directions  of  men  of  the  engineer  company. 
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the  commander  of  the  forces,  with  his  staff,  arrived  on  the  bank  where 
McClellan  was  in  charge,  and  asked  for  me.  He  was  told  that  I  v/sls 
on  the  opposite  bank.  Just  at  that  time  the  confusion  and  wild  yells 
of  the  '^first  relief**  and  the  loud  cheers  of  the  '^second  relief*  when 
told  that  they,  too,  would  be  let  off  inside  of  an  hour,  provided  they 
^^ould  work  as  if  engaged  in  a  ^^corn-shucking-match,**  astounded 
the  general,  and  had  to  him  the  appearance  of  disorder,  perhaps 
mutiny. 

On  asking  Lieutenant  McClellan  what  it  meant,  the  latter  replied: 
''It  is  all  right;  Lieutenant  Smith  has  the  larger  portion  of  the  engi- 
neer company  with  him  on  that  bank;  and  I  can  see  him,  and  men 
of  the  company  near  him  in  the  road,  all  of  whom  seem  to  be  quietly 
giving  instructions  to  the  new  working  party.** 

After  starting  the  *  ^second  relief**  to  digging  in  the  road,  I  had 
gone  to  the  brow  of  the  bank  overlooking  the  work  which  was  being 
done,  mostly  by  my  own  men  in  the  river,  where  the  road  was  to 
leave  it.  The  engineer  sergeant  in  charge  of  that  work  informed  me 
that  he  was  then  in  immediate  need  of  about  twenty  additional  men. 
The  reserve  working  force  was  not  far  from  me.  I  called  out  for  a 
sergeant  and  twenty  men,  vvithout  arms  or  accoutrements,  to  come  to 
me.  Pointing  to  the  river,  just  under  the  place  at  which  I  was 
standing,  I  directed  the  sergeant  of  this  reserve  party  to  take  his  men 
down  at  once  and  report  to  the  engineer  sergeant  in  charge  there. 
The  bank  was  precipitous.  The  sergeant  of  the  reserve  working 
party  said  that  he  would  take  his  men  back  about  one  hundred  yards, 
and  go  down  by  the  road  on  which  the  ^^second  relief*  was  working. 
I  demurred,  and  told  him  again,  to  take  his  men  straight  to  where 
they  were  needed.  He  still  hesitated.  I  pushed  him  over  the  brow 
of  the  bank,  and  he  went  headlong  into  the  river.  I  then  ordered  his 
men  to  follow  him.  They  did  it  with  a  cheer  and  regular  *^Comanche- 
whoop** — sliding  down  the  slope,  which  was  too  steep  to  stand  on. 

This  scene,  too,  was  witnessed  from  across  the  river  bv  the  General 
of  the  forces  and  his  staff.  I  did  not  know  they  were  there;  but  if  I 
had,  it  would  have  made  no  difference;  I  was  in  charge  of  the  working 
party,  and  in  haste  to  finish  that  special  job. 

On  our  arrival  at  Victoria,  the  company  was  relieved  from  duty 
under  General  Patterson,  and  I  was  directed  to  report  to  the  head- 
quarters of  General  Taylor.  On  the  12th  of  January  the  company 
was  ordered  to  report  to  General  Twiggs.  With  two  companies  of 
the  line  to  furnish    additional  details  for  labor  when   required   I  was 
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charged  with  the  duty  of  making  the  road  between  Victoria  aii<^ 
Tampico  practicable  for  wagons.  These  three  companies  left  Vic- 
toria on  the  13th. 

The  following  extracts  from  my  official  report  of  the  operations  of 
the  Engineer  Company  for  the  month  of  January,  1847,  illustrate,  in 
part,  the  difficulties  met  with. 

**The  first  day,  (out  from  Victoria,)  we  had  three  bad  boggy 
brooks  to  cross;  besides  a  great  deal  of  cutting  to  do  with  axes  in 
order  to  open  the  road;  and  many  bad  ravines  and  gullies  to  render 
passable.  To  make  a  bridge,  across  a  boggy  stream,  with  no  other 
material  than  the  short,  knotty,  hard  and  crooked  chapparal  bush,  was 
no  easy  matter.  The  first  day's  march  was  about  ten  miles — we 
encamped  about  sunset  after  a  very  hard  day's  work.*' 

In  order  to  shorten  the  route  and  save  the  forces  one  day's  march, 
we  were,  for  several  days,  working  on  a  mule  path  **cut-ofiE"  from 
the  main  road. 

^* January  14th.  The  mule  path  was  infamous.  No  wagon  had 
ever  traveled  that  road — the  rancheros  have  a  tradition  of  a  bull  cart 
that,  it  is  said,  once  passed  that  way.  I  believe,  however,  that  the 
story  is  not  credited.  We  worked  from  dawn  of  day  until  dark  and 
encamped  about  six  miles  from  where  we  started  in  the  morning  and 
about  the  same  distance  from  the  camp  we  wished  to  reach  that  day." 

^* January  15th.     Another  day's  tremendous  hard  work." 

^ ^January  16th.     We  had  again  a  very  severe  day's  work." 

^ ^January  17th.  Road  improved  very  decidedly,  but  still  a  good 
deal  to  do.  We  managed,  by  getting  a  little  ahead  with  our  repairs 
after  the  army  encamped  for  the  night,  to  get  along  without  seriously 
delaying  the  column." 

We  arrived  at  Tampico  on  the  23d.  The  distance  from  Victoria 
to  Tampico  is  120  miles;  whole  distance  from  Matamoros  to  Tam- 
pico, by  way  of  Victoria,  is  354  miles. 

Although  the  service  was  arduous,  the  men  came  through  it  in  good 
health,  and  were  all  the  better  soldiers  for  the  practical  schooling 
acquired  in  that  350  miles  of  road  making.  After  this  experience, 
ordinary  marches  and  drills  were  to  them,  very  light  matters. 

TAMPICO  TO  VERA   CRUZ. 

From  Tampico  we  sailed  for  Lobos  Island  and  Vera  Cruz,  on  a  small 
schooner,  the  Captain  of  which  was  a  brave  little  Frenchman,  who  was 
not  acquainted  with   the  Mexican  Gulf   coast,  and  was  not  provided 
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with  accurate  instruments  for  taking  observations.  Late  one  after- 
noon the  clouds  rolled  away,  and  we  distinctly  saw  the  snow-clad 
peak  of  Orizaba.  This  was  the  first  intimation  to  us  that  we  were 
* 'somewhere/'  near  Vera  Cruz.  In  a  very  short  time  we  saw  opposite 
to  us  a  large  fleet  of  vessels  at  anchor. 

We  were  south  of  Vera  Cruz  and  were  passing  Anton  Lizardo,  the 
place  to  which  we  were  bound.  But  a  reef  was  between  us  and  the 
anchorage  where  the  fleet  was  quietly  lying.  The  Captain  of  the 
schooner  said  he  could  cross  the  reef.  Taking  his  place  in  the 
rigging  from  where  he  could  better  observe  the  breakers  and  the  cur- 
rents, the  schooner  tacked  here  and  there,  rapidly  and  repeatedly, 
under  the  orders  of  the  little  Frenchman;  and  we  were  soon  clear  of 
the  reef  and  breakers.  It  was  now  nearly  dark.  In  a  few  moments 
after  reaching  the  anchorage  ground,  we  glided  up  a  gentle  slope, 
ivithout  perceptible  shock;  and  the  bow  of  the  vessel  was  almost 
entirely  out  of  water. 

In  less  than  twenty  minutes  thereafter  a  boat  from  one  of  our  men- 
of-war  pulled  alongside;  and  when  the  officer  in  charge  learned  who 
ive  were,  he  said  he  would  report  at  once  to  the  naval  commander; 
and  had  no  doubt  that  the  company  with  its  effects  would  have  to  be 
landed  on  an  adjacent  island,  while  the  schooner  was  being  lightened 
and  hauled  off  into  deep  water. 

He  said  the  movements  of  the  little  schooner,  through  the  heavy 
surf,  across  the  dangerous  reef,  had  been  watched  from  the  naval 
vessels  with  intense  anxiety,  and  expectation  that  we  would  be 
^vrecked  and  all  hands  lost.  This  feeling  was  changed  to  admiration 
^vhen  it  was  seen  that  the  schooner  was  being  very  skillfully  handled 
in  the  difficult  channel;  and  all  rejoiced  when  they  saw  the  unknown 
little  craft  safely  in  smooth  water;  but  were  surprised,  immediately 
after,  to  see  her  put  on  a  course  that  would  inevitably  run  her  aground. 

We  found  that  Captain  Swift  with  the  convalescents  from  Mata- 
moros  on  another  vessel,  had  arrived  before  us.  In  the  meantime 
Lieutenant  J.  G.  Foster,  of  the  Engineer  Corps,  had  been  assigned 
to  duty  with  the  Company.  He  was  with  Captain  Swift.  I  at  once 
reported  to  the  latter,  and  he  resumed  command  of  the  Company;  but 
the  men  remained  on  separate  vessels. 

Captain  Swift  was  still  very  sick ;  to  all  appearance  more  feeble  than 
virhen  we  left  him  at  Matamoros.  All  the  men  he  brought  with  him 
vrerc  convalescent.  In  a  few  days  after  our  arrival  at  Anton  Lizardo, 
an   order  was  issued   by  General   Scott  for  the  transports  to  move  up 


next  morning,  towards  Vera  Cruz,  with  a  view  to  landing  the  army 
on  the  main  shore,  opposite  the  Island  of  Sacrificios,  two  or  three 
miles  south   of  the  city.     On  the  morning  of  the  day  we  were  to 
make  the  landing  the  whole    company  was  transferred  to  another 
vessel;   and  all  were  again  together.     *     *     * 

The  next  afternoon,  the  Captain,  standing  by  the  gangway,  direct^^ 
the  embarkation  of  about  20  men  in  the  smaller  of  the  two  surf  bo^^^ 
in  which  the   company  was  to  land.     Just   as  that  boat  was  ready      ^° 
pull  away  to  make  room   for  the  larger  boat,  I  said  to  him:    ''I  si*-    ^' 
pose  I  am  to  go  with  this  detachment  of  the  Company;   and  if  sc^^ 
must  get  aboard  now.**     He  replied  **No.     I  wish  you  to  go  in  t^^^^ 
larger  boat  with   me.'*     To  which  I  said:  **A11  right,**  and   adde^^^*^ 
'^McClellan  goes  with  the  detachment?**     The  Captainsaid,  ''Yes. 

When  the  larger  boat  for  the  rest  of   the  Company  came  zlongsic^::^^^ 
I  relieved  the  Captain  at  the  gangway  and  superintended  the  embark^s?-   *' 
tion  of  the  men  in  that   boat.     The   Captain  was  lowered  over  th  ^^^ 
side  of  the  vessel  in  a  chair;  and   I,  when   all  else  was  ready  to  put   -^ 
off,  scrambled  down  into  the  closely  packed  boat,  and  took  my  plac»  '^^^^^ 
in  the  bow. 

Each   boat  was  rowed   by  sailors  from  the  fleet  under  the  dircctior^  ^^^ 
of  a  naval  officer. 

We  had  reason  for  anxiety  in  regard  to  the  resistance  we  might  meeP*  ^^^ 
with   from   Mexican  batteries   that  could  easily  have  been  shclterecfc^  ^ 
behind   the  sand  hills   immediately  overlooking  the  open   beach   onC^  ^^ 
which   the  landing  was  to  be  made.     A  single  cannon-shot  striking^^  ^^ 
one  of  the  closely  packed  surf-boats  would  probably  have  sent  it,  zndf^^  ^ 
all  on  board,  to  the  bottom.     The  anxiety  of  the  soldiers  was  to  gef:^"^ 
ashore  before  such  a  fate  should  befall   them.     They  cared  very  little  -^^ 
for  anything  that  might  happen  after  thev  were  on  land;    but  wished 


to  escape  the  danger  of  having  the  boats  sunk  under  them  by  Mexican     ^"^ 
batteries. 

When   we  wert  within  five  or  six   hundred  yards  of    the  beach  all       •" 
were  startled   by  the  whistling  of  shells  and  cannon  balls  close  about        ^^ 
our  heads.     This  fire  was  soon  understood  to  come  from  our  Naval 
gunboats,  and  aimed  at  small  parties  of  Mexican  lookouts  on  shore. 
No  resistance  was  made  to  the  landing  of  Worth *s  division.    *    *    * 

That  night  the  company  slept  among  the  sand  hills  a  few  hundred 
yards  from  the  shore,  undisturbed,  except  by  a  flurry  of  firing  which 
occurred   about  10   P.  M.,  between  a  Mexican    detachment  and  the 


Light'^battalion  of  Worth's  division.  This  firing  continued  for  a  few 
minutes,  and  then  all  was  quiet  for  the  rest  of  the  night. 

About  sunrise  next  morning,  the  company  moved  several  hundred 
yards,  into  its  position  on  the  sand  hills,  on  the  right  of  Worth's 
division  in  the  line  of  investment,  facing  Vera  Cruz  which  was  about 
two  miles  distant. 

The  Captain  showed  wonderful  increase  of  vitality  after  he  reached 
the  shore.  He  conducted  the  company  to  its  assigned  place  in  the 
line  of  investment  without  much  apparent  difficulty  in  walking 
through  the  sand. 

But  three  hours  exposure  to  the  hot  sun  was  more  than  he  could 
bear;  his  strength  was  gone.  He  lost  consciousness  and  was,  by  my 
order,  carried  to  the  beach  on  an  improvised  litter.  The  sergeant  of 
the  party  was  instructed  to  report  to  the  naval  officer  in  charge  of  the 
surf  boats,  and  in  my  name,  request  that  Captain  Swift  be  taken  as 
soon  as  practicable,  to  the  steamer  which  was  the  headquarters  of 
General  Scott.  That  request  was  promptly  complied  with;  but  the 
Captain's  vitality  was  exhausted.  He  was  sent  to  the  United  States 
on  the  first  steamer  that  left  Vera  Cruz  after  the  landing  was  effected, 
and  died  in  New  Orleans  within  twenty-four  hours  after  his  arrival 
at  that  place. 

Thus,  the  army  and  the  country  lost  the  services  of  one  of  the  best 
officers  of  the  U.  S.  Corps  of  Military  Engineers;  and  the  engineer 
company  lost  their  trained  Captain. 


CHAPTER  II. 

ENGAGED  IN  OPERATIONS  AGAINST  VERA  CRUZ. 

Within  a  short  time  after  Captain  Swift  was  taken  to  the  beaclr4  "^^"» 
I  received  an  order,  from  General  Worth,  directing  me  to  withdrair"-^^^^ 
the  engineer  company  from  the  line  of  investment  and  report  to  ^— ^^»  — "' 


eral   Patterson.     The  latter   instructed  me  to  locate  and  open  a  roa*.^^"  *^ 


through  the  chapparal  to  the  old  Malibran  ruins.     This  was  accom 
plished  by  the  middle  of  the  afternoon.     General  Pillow,  who  was  t(^  r^ ^o 
occupy  a  position  beyond  Malibran,  requested  me  to  take  charge  of  s-  ^ 

working  party  of  his  troops  and,  with  the  engineer  company,  locate  ^^  ^ 
and  open  a  road  along  his  line  to  the  bare  sand  hills  on  his  left.  Iif^  -*" 
this  work  we  were  somewhat  disturbed  by  the  fire  of  Mexicaiir^ -^^ 
detachments. 

On  the  11th,  the  work  of  locating  and  opening  the  road  along  the^^  ^^ 
line  of   investment   was  continued,  the  working  party  being  still  a-^^ 
good  deal   annoyed  by  both  infantry  and   artillery  fire.     At  1  P.  M.,    ^    ^' 
I  reported  to   General   Patterson  that  the   road  was  opened,  through  ^^ 
the  chapparal,  to  the  bare  sand  hills.     He  ordered  me  to  report,  with    ^^ 
the  engineer  company,  to  General  Worth;  and  the  latter  directed  me    "^"^ 
to  report  to  the  General  Headquarters. 

On  the  same  day  I  was  ordered  by  Colonel  Totten,  Chief  Engineer, 
to  find  and  cut  off  the  underground-aqueduct  which  conveyed  water 
into  Vera  Cruz.  That  business  was  effectually  accomplished  by  the 
engineer  company  on  the  13th.* 

From  that  time,  until  the  commencement  of  work  upon  the  bat- 
teries and  trenches,  the  engineer  company  and  its  officers  were 
engaged  in  reconnoitering  the  ground  between  the  picket  line  of  our 


*In  illustration  of  the  character  of  the  work  done  during  the  first  two  or  three  days 
after  the  landing,  the  following  quotations  from  General  Scott's  official  report  are 
not  irrelevant.     He  says: 

"The  environs  of  the  city  outside  of  the  fire  of  its  gun>,  and  those  of  the  castle, 
are  broken  into  innumerable  hills  of  loose  sand,  from  twenty  to  two  hundred  and 
fifty  feet  in  height,  with  almost  impassable  forests  of  chapparal  between.  In  extend- 
ing the  line  of  investment  around  the  city  the  troops,  for  three  days  have  performed 
the  heaviest  labors  in  getting  over  the  hills  and  cutting  through  the  intervening 
forests."     (Ex.  Doc.  No.  1,  p.  216.) 


army  and  the  fortifications  of  the  city.  My  reports  were  made  each 
night  to  the  Chief  Engineer.  The  night  of  the  15th,  he  pointed 
out  to  me,  on  a  map  of  the  city  and  its  fortifications,  the  general 
location  in  which  it  was  desired  to  place  the  army  gun  batter>',  on 
^he  southern  prolongation  of  the  principal  street  of  the  city,  and 
^within  about  six  hundred  yards  of  its  fortifications.  He  directed  me, 
ivith  the  engineer  company,  to  closely  examine  that  ground.  I  was 
informed  by  him,  at  the  same  time,  that  Captain  R.  £.  Lee,  of  the 
engineer  corps,  had  discovered  a  favorable  position  for  a  battery,  of 
six  heavy  naval  guns,  on  the  point  of  a  commanding  sand  ridge, 
about  nine  hundred  yards  from  the  western  front  of  the  city;  but  no 
final  decision  would  be  made  in  regard  to  the  naval  batter>'  until  the 
army  battery  could  be  definitely  located.  He  said  General  Scott  was 
getting  impatient  at  the  delay;  and  I  was  directed  to  find,  as  soon  as 
possible,  a  position  that  would  satisfy  the  conditions  prescribed,  by 
the  Chief  Engineer,  for  an  army  battery. 

I  explained  those  conditions  to  McCIellan  and  to  Foster;  and 
informed  them  that  I  would  assign  one-third  of  the  company  to  each 
of  them  as  an  escort — take  one-third  myself — and  we  would  all  three 
start,  at  daylight  next  morning,  in  search  of  a  location  for  the 
required  battery.  It  was  necessary  that  we  should  be  extremely  care- 
ful not  to  get  to  fighting  each  other  in  the  dense  chapparal. 

We  found  a  location  that  complied  with  the  conditions.  In 
reporting  this  fact  to  the  Chief  Engineer,  I  added,  **The  communi- 
cation with  the  battery  will  be  very  difficult — will  require  a  great  deal 
of  work — and  will  be  dangerous.'*  He  ordered  me  to  take  the 
engineer  company  to  the  selected  ground,  next  morning,  and  lay  out 
the  battery;  and  said  he  would  direct  Lieutenant  G.  T.  Beauregard, 
who  had  supervised  the  construction  of  the  field  fortifications  at 
Tampico,  to  assist  in  the  work. 

At  2  P.  M.,  that  day  the  battery  and  magazine  had  been  traced  out, 
all  necessary  profiles  carefully  adjusted;  and,  the  whole  completed, 
ready  to  commence  throwing  up  the  works.  We  had  not  been  dis- 
covered by  the  Mexicans — though  we  could  plainly  see  their  sentinels 
on  the  walls;  and  occasionally  hear  words  of  command.  After  allow- 
ing the  company  to  rest  for  a  couple  of  hours  we  started  to  return  to 
camp. 

In  going  forward  we  had  the  Mexicans  before  us;  and  by  exercising 
great  care,  at  certain  places,  could  avoid  being  seen.  When  our  backs 
were  turned  to  Vera  Cruz  I  felt  confident  that  we  would  soon  be 
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was  well   understood  that  the  troops  having  had  most  to  do   in  the 
attack  were  selected  to  take  a  prominent  part  in  the  proceedings.'* 

We  all  felt  that,  if  our  distinguished  Captain  had  been  with  us, 
we  would  have  been  called  on  to  take  part  in  those  ceremonies. 

The  Chief  Engineer,  Colonel  Joseph  G.  Totten,  in  his  report  of 
operations  against  Vera  Cruz,  says: 

''The  obligation  lies  upon  me  also  to  speak  of  the  highly  meri- 
torious deportment  and  valuable  services  of  the  Sappers  and  Miners, 
[engineer  company]  attached  to  the  expedition.  Strenuous  as  were 
their  exertions,  their  number  proved  to  be  too  few,  in  comparison 
with  our  need  of  such  aid.  Had  their  number  been  four-fold 
greater,  there  is  no  doubt  the  labors  of  the  army  would  have  been 
materially  lessened  and  the  result  expedited. ''   (Ex. Doc. No.  l,p.  245.) 
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of  the  12th,  General  Scott  consented  that  the  engineer  company 
should,  if  possible,  move  with  the  General  Headquarters,  which  left 
at  4  P.  M.,  that  day. 

I  then  applied  direct  to  the  Chief  Quartermaster  for  transportation. 
He  told  me  that  it  was  impossible  to  let  me  have  any  teams  at  that 
time — all  the  good  teams  had  been  taken  by  the  army.  General 
Worth  was  getting  the  last. 

A  positive  order  from  headquarters,  was  then  procured  by  the  Adju- 
tant of  engineers,  requiring  the  Quartermaster's  Department  to 
furnish  transportation  for  the  engineer  train,  etc.  The  teams,  such 
as  they  were,  came  into  our  camp  about  dark  on  the  12th.  That 
night  the  wagons  were  loaded;  and  we  started  half  an  hour  before 
daylight  on  the  13th. 

The  mules  were  wild,  the  teamsters  could  not  speak  English,  some 
of  them  had  never  harnessed  an  animal;  and  it  was  soon  apparent  that 
the  men  of  the  company  would  have  to  put  their  muskets  in  the 
wagons  and  give  their  undivided  attention  to  the  mules.  At  2 
P.  M.,  after  struggling  through  the  deep  sand,  west  of  the  city,  we 
struck  the  firm  beach,  and  could  make  better  progress,  for  about  three 
miles,  to  Vergara,  where  the  road  leaves  the  coast,  and  again  passes 
through  deep  sand. 

In  the  meantime  one  team  had  become  broken  down  and  useless 
before  we  got  beyond  the  city.  In  order  to  procure  another  I  had  to 
take  some  of  my  own  men  into  the  mule  pen.  Three  Mexicans  were 
given  me  to  lasso  the  mules,  and  five  men  were  required  to  put  them 
in  harness — seasick,  wild,  little  animals.  One  teamster  deserted; 
one  had  his  hand,  and  another  had  his  leg  broken;  and  a  number  of 
mules  in  different  teams  were  crippled. 

At  Vergara,  half  the  load  of  each  wagon  was  thrown  out,  before 
we  entered  upon  steep  ridges  and  deep  sand  immediately  after  leaving 
the  beach.  All  the  men  were  engaged  in  helping  along  the  half 
loaded  wagons.     That  night  we  slept  in  the  sand  ridges. 

On  the  14th,  we  reached  Santa  Fe,  eight  miles  from  Vera  Cruz, 
threw  out  the  half  loads,  and  returned  to  Vergara.  Before  we  again 
reached  the  beach,  the  men  had  actually  to  roll  the  empty  wagons  up 
every  hill,  the  mules  not  being  able  to  drag  them.  By  10  P.  M.,  we 
were  again  at  Santa  Fe,  having  killed  three  mules,  and  the  men 
being  worked  nearly  to  death.  Fortunately  for  us,  several  good  mules 
that    had    escaped    from    preceding  army   trains,   came   out   of    the 
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a  quarry  hole,  I  found  myself  sprawling  on  a  dead  Mexican  soldier — 
his  glazed  eyes  wide  open,  within  a  few  inches  of  mine.     *     *     ^t: 

Before  I  could  regain  my  feet  streams  of  men  were  rushing  past  me 
in  the  darkness;  and  I  heard  and  recognised,  the  voice  of  Lieutenant 
Peter  V.  Hagner,  of  the  Ordnance,  calling  in  no  measured  tone  or 
language,  upon  these  stampeded  men  to  stop.     *     *     * 

When  something  like  order  was  restored  on  the  hillside  I  learned 
from  Lieutenant  Hagner  that  he  had  been  detailed  to  take  one  of  our 
heavy  guns  up  the  hill  to  the  battery.  A  regiment  of  Volunteers  had 
been  placed  at  his  disposal  to  man  the  drag-ropes.  Their  arms  had 
been  left  at  the  foot  of  the  hill.  On  finding  his  way  blocked  by 
trees,  Hagner  had  sent  to  procure  axes  from  the  engineer  train;  and 
in  the  meantime  the  regiment  at  the  drag-ropes  had  been  permitted 
to  lie  down.  Of  course  they  went  to  sleep.  Suddenly  awakened  by 
a  false  alarm  that  the  Mexicans  were  upon  them,  they  rushed  down 
the  hill  to  get  their  arms.  Hagner  soon  procured  the  required  axes 
and  the  gun  was  delivered  at  the  battery  in  good  time. 

At  daylight  I  was  again  at  the  battery.  A  slight  epaulment  had 
been  finished  for  three  pieces  of  artillery,  the  platforms  were  laid, 
and  the  guns  in  position.  I  was  then  instructed  by  Captain  Lee,  to 
send  ten  men  to  report  to  him  for  special  service;  to  order  Lieutenant 
Foster  with  eight  additional  men,  to  report  to  him  [Lee]  for  the 
purpose  of  opening  a  road  for  the  light  artillery  around  the  foot  of 
the  heights;  and  I  was  ordered,  with  the  rest  of  the  company,  to 
report  to  Colonel  Harney,  who  was  then  in  command  of  Persifor 
Smith's  brigade,  of  Twiggs'  division. 

I  was  instructed  to  accompany  that  brigade  when  it  moved  forward 
to  attack  the  enemy  in  position  on  a  hill  immediately  in  front  of, 
and  higher  than  that  on  which  our  battery  had  been  constructed. 
The  Mexicans  were  in  strong  force  on  the  higher  hill. 

From  our  lower  position  we  could  not  clearly  see  their  lines  nor 
determine  how  they  were  fortified.  The  hill  they  occupied  was  flat 
on  top  and  their  lines  were  set  back  from  the  crest  of  the  precipitous 
slope  which  faced  us.  The  storming  brigade  was  ordered  to  halt  and 
reform  just  before  reaching  the  top  of  the  higher  hill.  At  this  point 
they  were  below  the  plane  of  the  enemy's  fire,  and  were  when  lying 
down,  perfectly  protected.  In  this  position  they  were  ordered  to 
rest,  until  the  order  should  be  given  to  rise,  charge  and  carry  the 
enemy's  works  by  open  assault. 

When  the  line  was  thus   formed,  I   requested   Colonel  Harney  not 
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to  give  the  order  to  charge  until  I  could  go  on  the  plateau,  get  a  clear 
view  of  the  enemy's  works,  and  report  their  character.  I  soon 
informed  him  that  their  main  line  was  not  more  than  forty  or  fifty 
yards  from  where  our  men  were  then  lying,  that  the  fortifications 
were  very  incomplete,  offered  no  effective  obstacle,  and  we  could  dash 
over  the  works  without  a  halt.  I  then  ordered  my  men  to  drop  their 
tools  and  use  their  muskets. 

Whilst  I  was  making  this  report  to  Colonel  Harney,  our  attention 
ivas  drawn  to  quite  a  sharp  fire  that  the  Mexicans  had  suddenly 
opened  from  a  point  close  to  the  left  flank  and  in  the  prolongation  of 
our  line.  I  told  him  I  was  certain  there  were  no  fortifications  in 
that  position;  and  I  had  seen  no  troops  there.  The  fire  increased 
from  that  direction,  and  Colonel  Harney  ordered  me  to  proceed 
rapidly  with  my  men  to  the  left  of  our  line,  direct  two  companies  on 
that  flank  to  wheel  at  once,  to  the  left;  and  when  he  gave  the  order  to 
charge,  these  two  companies  and  the  engineers  would  move  to  the  left 
against  the  force  that  was  firing  upon  us  from  that  side. 

These  dispositions  on  our  left  were  made  in  a  very  few  moments, 
and  the  order  to    charge   was  given   immediately  thereafter.     The 
brigade  sprang  up,  dashed  over  the  short  intervening  space,  and  were 
almost  instantly  inside  of  the  Mexican  incomplete  works. 

After   a   short,    but    bloody,    hand    to    hand    struggle,    in    which 

bayonets,  swords,  pistols,  and   butts  of  muskets  were  freely  used,  the 

A^cxicans  retreated   in   great  disorder.     The  troops  that   had   been 

^accd  to  the  left  just  before  the  order  to  charge  was  given,  immediately 

und  themselves  in  the  midst  of  a  detachment  of  Mexicans,  in  a  nest 

^  surface  quarry  holes  which   gave  them  protection   from  distant  fire 

d  effectually  concealed  them  from  view  until  we  were  among  them. 

e  struggle  here  was  hand  to  hand,  and  sharp  for  a  short  time. 

Vit  they  were  driven  from  their  quarry  holes,  back  on  their  main  line 

ich  gave  way,  and  their  own  guns  were  turned  upon   them  before 

*^  «y  could  get  off  the  field. 

Thus,  Persifor  Smith's   brigade,   under  Colonel   Harney,  carried, 
d  held    possession   of,  the    key-point   of    the    battlefield   of    Cerro 
CDrdo. 

-After  the  battle  the  various  details  of  engineer  soldiers  joined  in 
*^^  pursuit  of  the  enemy,  were  collected  together  at  Encerro,  and  the 
^xnpany  remained   with  Twiggs*  division   until    it   reached   Jalapa. 
this  place   it  was  furnished   by  the  Chief  Quartermaster  with  the 
^^cst  mule  teams  in   the  army.     This  gave  great  satisfaction   to  the 
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men  who  had  struggled  so  hard  to  get  the  engineer  train  forward, 
through  deep  sand,  from  Vera  Cruz.  To  add  to  their  elation,  they 
had  now  left  the  '^hot  lands''  of  the  coast  behind  them,  had  reached 
a  temperate  climate,  400  feet  above  the  level  of  the  sea,  had  escaped 
the  dread  vomito  of  Vera  Cruz,  and  had  participated  closely  in  the 
great  victory  gained  by  Scott's  army  at  "Cerro  Gordo. 

From  Jalapa,  Worth's  division  led  the  way,  the  engineer  company 
at  its  head.  During  the  halt  of  a  few  days,  at  Perote,  I  procured  the 
transfer  of  First  Sergeant  David  H.  Hastings,  from  the  Third  Artil- 
lery to  the  engineer  company.  He  was  considered  one  of  the  best 
sergeants  in  the  army,  and  was  at  once,  made  first  sergeant  of  the 
engineer  company.  Previous  to  that  time  we  had  only  an  acting  first 
sergeant.  The  company  entered  Puebla  with  Worth's  division,  and 
on  the  arrival  of  General  Scott  at  that  place  we  were  again  ordered 
to  report  to  general  headquarters. 

During  the  three  months  delay  of  the  army,  at  Puebla,  awaiting 
reinforcements  before  moving  into  the  valley  of  Mexico,  the  regular 
instruction  of  the  company— both  as  infantry  and  as  engineer  soldiers 
— was  resumed.  Besides  the  ''School  of  the  Sapper"  as  taught  them 
before  they  left  the  United  States,  the  men  were  now  instructed, 
theoretically  and  practically,  in  the  ''School  of  the  Miner."  They 
were  engaged  too  in  work  upon  the  fortifications  of  Puebla;  and  had 
practice  in  loop-holing  walls,  and  received  instruction  for  placing 
towns,  villages,  etc.,  in  a  state  of  defense.  Whilst  at  Puebla  the 
company  received  the  sad  news  of  the  death  of  their  Captain. 

General  Scott,  in  his  official  report  of  the  battle  of  Cerro  Gordo, 
says: 

"Lieutenant  G.  W.  Smith  led  the  engineer  company  as  part 
of  the  storming  force  [under  Colonel  Harney,]  and  is  noticed  with 
distinction."     (  Ex.  Doc.  No.  1,  p.  263.) 

General   Twiggs,  in  his  official   report   of  the  same  battle,  states: 

"Lieutenant  G.  W.  Smith,  of  the  engineers,  with  his  company  of 
Sappers  and  Miners,  joined  Colonel  Harney's  command  in  the  assault 
on  the  enemy's  main  work,  and  killed  two  men  with  his  own  hand." 
(Ex.  Doc.  No.  1,  p.  278.) 

In    Colonel    Harney's    official    report    of    this    battle  it   is  stated: 

"Lieutenant  G.W.  Smith,  of  the  engineers,  with  his  company,  ren- 
dered very  efficient  service  in  his  own  department,  as  well  as  in  the 
storming  of  the  fort."      (Ex.  Doc.  No.  1,  p.  281.) 


CHAPTER  IV. 

FROM   PUEBLA  TO    CHURUBUSCO. 

On  the  7th  of  August,  1847,  the  advance  of  General  Scott *s  army, 
^'^iggs'  division,  the  engineer  company  leading,  left  Puebla  and 
Commenced  the  forward  movement  into  the  valley  of  Mexico.  The 
company  served  with  that  division,  until  Worth *s  division  was  placed 
'n  the  lead  during  the  turning  movement  made  by  the  army  around 
^ake  Chalco.  In  that  movement  the  engineer  company  was  at  the 
head  of  Worth's  division. 

The  road  ran  between  the  western  border  of  the  lake  and  a  high 
^nge  of  hills  which,  in  some  places,  rose  from  the  water's  edge. 
The  road  was  narrow  and  rough;  and  had  been  obstructed  by  rolling 
^niniense  masses  of  stone  upon  it  from  the  almost  overhanging  cliflfs. 
These  obstructions  were  of  considerable  height;  they  completely 
Hocked  our  way;  and  at  several  points  ditches  had  been  cut  across 
the  road. 

General  Worth  directed  the  Light  Battalion,  under  Colonel  C.  F. 
Snnith,  to  advance  and  drive  oflf  the  Mexicans  who  were  firing  upon 
us — ordered  me  to  make  the  road  passable  for  artillery  and  wagons  as 
soon  as  possible — and  notified  me  that  the  leading  brigade  would  assist 
"*    that  work  when  called  upon.     I  immediately  asked  for  a  detail  of 
^OQ  men;  put   them   to  work,  at   once,  under  the   direction   of   the 
oflicers  and  men  of  the  engineer  company,  and   everything  was   pro- 
gressing rapidly,  when,  to  my  surprise.  Lieutenant  J.  C.  Pemberton, 
3icie  to  General  Worth,  came  up  to  me  and  insisted  that  the  whole 
ca^racter  of  the  operations  should  be  changed.     Whilst  he  was  elabo- 
'^^  I  ng  his  views  I  cut  him  short  by  asking   if  he  had  any  orders  for 
^^     from  General  Worth.     In  the  meanwhile  the  latter  had  reached 
^"^   front,  without  either  Pemberton  or  I  being  aware  of  his  presence. 
"^f  ore  the  aide  had  time  to  reply  to  my  question,  General  Worth,  in 
*  Very  peremptory   tone   called   out  *^Come    away    from    there    Mr. 
*^txiberton,  and   let   Mr.   Smith   alone.     This   is   his  business — not 
yours.  * ' 

In  a  few  hours  the  road  was  put  in  such  condition  that,  by  the  use 
Q^  drag-ropes  and  men  at  the  wheels,  we  were  enabled  to  pass  artillery 
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V   'i*th,  1  received  an  order  to 
:^ci  i^onipany  and  its  train.      I^ 
'\c.\  >  division,  along  the  main  ro^      ^ 
^4.  wi'.riicult  to  arouse  the  men  of  th^^ 
•c    oad,  and  get  them  to  clear  the  W^-^^ 

;     .»XLijic  a  little  after  sunrise,  August  li^ 

n.'iu  i»u  official  report  of  these  operatior^^'^' 

.-.ivcl  received,   from   the  headquarters  of 

c    ctvJ^  to  Captain  R.  E.  Lee,  of  the  Corp-^^ 

.iv    vv»4»»l*i'"^'   under   my   command,    and  [I]  v^ 

' .  V  tv>  take  ten  of   my  men,  and   select  cert^  ^ 

.     .    ,-iicinccr   train,  in   addition   to  those   carri^ 

„i  '»ju»v.      I  turned   over  the  command  of  the  engi 

'.  viv-tMiU  McClellan,  who,  under  the  the  directior 

,  .vsivJ  <^^  once  to  commence  the  work  on  the  roar 

^    •        ,  ...   ..».  tViitreras.     In   about   one  hour  and  a  half 

"    .  uiU»w*J  ^^**"   ^"^  necessary  implements  for  La  larg< 

„'   owuu^ii  the  road.     Captain   Lee  directed   me  t< 

^^'•^  •  .^^^4>  HjiJ  with   me,  and  to  take  charge  of  a  certaii 

•  '     ^.  *^      ^  ^j^  ,,^„  tMUiii  forward  my  wagons  as  rapidly  as  possible 

■^\'/':'    **  ^  ;      i^  .    i^KsisI  w«M  practicable  before  I  passed   any  port ioi 

:n.'>.^'^^'       "  ^,1^  v\V\  \oinpnny  was  divided  into  five  sections,  eacl 

•,,-.*!      ^    ■  *\i  •  t  vK^kvvf  directing  operations  on  [different  portion 

.^(f  )T^,  ^    '      ^  ^^  ^^      iienrral    Scott,  in    his    official    report,    says 

^'         ..     ,^\.\»^ii   'hi*  afternoon,  TAugust  19th,]  the   advancei 

■'^^  ^  |S\nH  where  the  new  road  could  onlv  be  continue< 

,|*v?*VM^'**.     .  ^  ^W  ^**   -•■*   pieces  of  the  enemy's   artiller>'  [most  o 

\^h'iVi  ''V"  V^.  ^•<^i;\iMvl  plrt*'«'*l    in  a  strong  entrenched  camp  to  oppos 
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>.•  .  •  -    ^t  vr*'<    ^***'  *^  the  vicinity.     I  continued  some  dis- 

X..    v.     :*.       iw.^->,     «»ui  "urtumcd  without   seeing  the  brigade 

V*  i*.   *«»sv*t:  hiid^JES  1  understood  afterwards,  advanced 

.    s.^  .  »-•    »s:r  >t»t««fm-^5  battery.       The  reinforcements   of 

^.*     :v   *^«*    i^  .MIT  tncMit  were  rapidly  increasing.     They 

»v      «v«;^<»s)^    ff*fi  l%»ousand  men,  on  the  height,  formed 

^.  .^•.       *"  ^'««i:«!«ds  'dJKfk  Colonel   Riley's  brigade    returned 

>,     ^.^vt^^  ««ri<4i-r fW ccmimand  of  General  Smith;  too  late, 

.  *,'^    »M^  f/ir  ^kffming  the  troops  to  attack  the  enemy 

^    '  :     M*     '^^M.     Lieutenant  McClellan  joined  me  about 

.   ,       .^  ^,     »«N>VttY^M  "dft  the  village.     Lieutenant  Foster,  who 

•s-><>>*.v'V   Vvlitt!^ 'A^Achcd  with  a  few  of  the  men,  and  did 

..^    ...s*:  ^««<*rtW  action  on  the  morning  of  the  20th. 

>  .*v^'    S*»-H»**  vi«rt    ^Mon    after    dark,    informed    me    that    the 

V    .XV  '   ^•^^^•^^^'•(^^M  be  stormed,  [in  rear,]  at  daylight  on  the 

V     'K  ?*^r>».     T^'i*  would  open   the  road    for  artillery,  and 

^..».x^.vH*f?  ^"i^   tthc    main    army  under]    General   Scott 

S.    N  v*e*»^^*shNi.     I  received  orders  to  hold  the  engineer  com- 

^..^\    V    ^-sj^v  IK^  A>.  VIm  and  to  take  my  place  on  the  right  of 

*vv     ,,V  rV^*  ffKiMtVig  of  the  20th  there  was  considerable  delay 

X    .^N-y*-^"**:  ^  ^^  brigade  [raw  troops]  under  General  Cad- 

^^^x     N*.  s^'^v>i<y*^^p«Mil  Smith's  brigade,  now  under  the  command 

\^^  ^^     ^'i***fTk4:,  Pirsi  Artillery,  was  detained  very  nearly  an  hour. 

>v  X  WHy*t)i  Regiment  [Cadwallader's  brigade]  lost  its  way, 

vNs     K AV*kigtuts  W  halt,  thus  throwing  the  brigade  under  Major 

V .-   -  v<  ^--ri  "fwt^^t"  ttom  Riley's,  which  had  moved  very  soon  after 

^  ^     'W'^      Xt  thfe  W«^uest  of  General  Cadwallader,  Major  Dimmick 

.  ^yvss   1-v  f<»  *«**  "^"^^  ^^^  command  of  my  company  to  the  officer 

V      ,.   -t^^ifc,  irtt^  'W  move  forward  and  conduct  the  troops  that  had 

K-*   ^•ift'-     ^^  whole  force  was  by  sunrise,  or  little  after,  halted 

>iVVvrt*d  (>dsition  in  rear  of  the  enemy's  battery."     (Ex.  Doc. 

\  V       v^^eftdixs  p.  67J 

^^^^.^yj  the  ctu«e  of  the  delay  to   General   Smith   and  requested 

^xv.  Nv-*x>ns  t6  tejoin  my  company;   but   he  said   he  desired   that   I 

\»^v ,  \    \*mJiiA  >^'i^h  him  for  awhile.     By  his  order,  the  three  brigades 

N\\v\  vos^h  fwit  irt  ftWilon,     I  again  asked  him  to  permit  me  to  rejoin 

■A   v\vyTCdrtima«J*     He  replied  *^Not  yet"  and  added,  **I  will  soon 

■^vwi^O^  ii  Jeme  fog  the  delay  in  reaching  the  position  in  rear  of 
V  N^^VrcJirt  works  was  no  material  disadvantage.     The  fog  began  to 
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disappear  about  the  time  I  reported  to  General  Smith.  He  was  then 
OQ  a  ridge  at  a  point  about  600  vards  in  rear  of  the  Mexican  works. 
The  three  brigades  were  passing  around  the  extremity  of  that  ridge, 
several  hundred  yards  in  rear  of  the  General.  All  was  quiet  in  the 
lines  of  the  enemy.  There  was  another  ridge  south  of  the  one  on 
which  General  Smith  was  standing,  and  separated  from  it  by  a  deep 
and  very  narrow  valley.  The  sides  of  both  ridges  were  precipitous: 
their  tops  sloped  gently  to  the  enemy's  line. 

General  Smith  informed  me  that  Riley's  brigade  would  pass  partly 
beyond  the  extremity*  of  the  second  ridge:  then  face  to  the  left,  and 
attack  a  strong  Mexican  detachment  which  was  in  position  on  that 
ridge,  several  hundred  yards  in  rear  of  their  works.     Riley  was  ordered 
to  drive  that  detachment  and  pursue  it  closely  into  the  Mexican  main 
line.     Cadwallader's  brigade  would  go  on  when  Riley  faced  to  the 
left,  and  as  soon  as  he  passed  Riley,  Cadwallader  would  also  face  to  the 
left  and  come   into  action  on   Riley's  right.     Smith's  own  brigade 
would  turn  to  the  left  before  reaching  the  extremity  of    the  second 
ridge.     The  Third  Infantr>'  and  First  Artiller>'  would  advance  in  the 
deep  valley  between  the  two  ridges;  whilst  the  Rifle  Regiment,  with 
the  engineer  company  leading,  would  ascend  the   steep  slope  of  the 
second  ridge,  and  get  into  position  on  the  flank,  or  rear,  of  the  Mexi- 
can detachment  which  Riley  was  to  attack  in  front.     In  the  meantime 
the  head  of   Smith's  brigade  had  come  within  view,  near  the  foot  of 
the  steep  slope  of  the  second   ridge,  and   was  moving  towards  the 
Mexican  main  line. 

General  Smith  pointed  out  to  me  the  route  to  be  taken  to  reach  the 
top  of  the  second  ridge;  and  ordered  that  the  engineer  company  and 
rifles  should  bear  to  the  right,  and  on  getting  near  the  Mexican 
detachment,  remain  concealed,  and  quiet,  until  Riley's  brigade 
became  well  engaged ;  then  join  in  the  attack  and  pursuit  of  that 
detachment. 

With  these  specific  instructions,  I  was  ordered  to  rejoin  my  company; 
and  Lieutenant  Beauregard  was  directed  to  take  general  charge  of  the 
movements  of  Smith's  brigade.  When  Beauregard  and  I  reached  the 
top  of  the  second  ridge  we  found  we  were  50  yards,  or  less,  in  rear 
of  the  Mexican  detachment,  which  was  facing  Riley.  All  was  quiet. 
In  a  very  few  moments  Riley*s  fire  commenced. 

The  engineer  company,  followed  by  the  rifle  regiment  was  then 
forming  in  line,  under  cover,  in  rear  of  the  Mexican  detachment, 
whose  attention  was  concentrated  on  Riley,  in  their  front.     We  were 
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between  that  detachment  and  the  Mexican  works.  A  small  portion 
only  of  the  Rifle  Regiment  was  in  line,  when  the  firing  with  Riley 
became  very  severe,  and  the  order  was  given  for  the  engineer  company 
and  rifles  to  rise  and  fire  into  the  backs  of  the  enemy.  That  fire  was 
very  destructive.  The  Mexicans  were  astounded;  faced  squarely 
about,  and  in  a  moment  precipitately  retreated. 

In  my  official   report  it  is  stated  that: 

''Colonel  Riley's  advance  became  engaged  with  a  very  strong 
picket,  some  300  yards  or  more  from  the  rear  of  the  [enemy's] 
battery,  near  the  crest  of  the  ridge;  the  engineers  and  rifles 
came  up  at  once  in  position  to  take  the  picket  in  rear,  delivered 
a  deadly  volley  within  50  yards,  cheered  and  rushed  on.  The 
enemy's  force  fled;  the  head  of  our  column  crossed  the  line  of 
retreat,  which  brought  the  right  of  the  column  [engineer  com- 
pany and  rifles]  conducted  by  Lieutenant  Beauregard,  in  contact 
with  the  Seventh  Infantry,  which  formed  the  left  of  Colonel  Riley's 
brigade.  I  went  into  the  enemy's  battery  with  the  colors  of  the 
Seventh  Infantry,  my  company  immediately  behind  me.  The  enemy, 
or  at  least  a  portion  of  them,  stood  to  their  guns  well,  and  delivered 
a  fire  of  grape  into  our  troops  when  the  head  of  the  column  was 
within  25  yards  of  their  pieces.  Our  troops  followed  the  retreating 
(snemy  without  halting  until  they  were  beyond  the  reach  of  our  mus- 
ketry. Lieutenant  Beauregard  then  strongly  advised  that  the  troops 
he  halted  and  formed.  A  short  time  afterwards  General  Twiggs 
iaine  up.  The  pursuit  was  resumed.  At  San  Angel  we  had  an 
unimportant    skirmish."     (Ex.    Doc.    No.    1,    Appendix,    p.    68.) 

'!•  T*  T* 

In  the  pursuit,  we  passed  through  the  village  of  San  Angel;  and 
near  that  place,  were  again  halted.  During  that  halt,  I  noticed  a 
large,  high  building,  in  an  extensive  open  field,  five  or  six  hundred 
yariU  to  the  North.  I  was  satisfied  that  from  the  top  of  that  building 
with  a  pc»wer(ul  glass,  which  was  a  portion  of  the  engineer  company 
eiiuipmt^nt,  I  would  be  able  to  get  a  good  view  of  the  level  country 
for  luiles  around,  and  obtain  quite  definite  knowledge  of  the  positions 
HUil  uuwtMuents  of  the  main  Mexican  forces. 

I  i'omnuinicated  my  wishes  to  Major  Loring;  and  asked  him  if  he 
fisit  Huth(iri/t*d  to  support  the  engineer  company,  with  the  Rifle  Regi- 
nuMU,  in  a  rlc»sie  reconnaissance  of  the  building  I  pointed  out.  He 
laughingly  replied;  "I  have  been  directed  by  General  Smith  to  follow 
\in\  and  your  company — of  course  I  will  go  with  you." 
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Wc  had  not   proceeded  more  than  two  hundred   yards  towards  the 

building  when  we  were  overtaken  by  Lieutenant  Van  Dorn,  Aide  to 

General  Smith,  who  brought  an  order  requiring  the  Rifle  Regiment 

and  the  engineer  company  to  return  to  the  head  of  the  column  on  the 

road.     *    *     * 

A  short  time  thereafter  we  moved  from  San  Angel  to  Coyocan, 
where  the  head  of  the  column  again  halted;  and  was  soon  joined  by 
General  Scott.      *    *    * 

At  ChuRUBUSCO.  The  following  quotations  are  taken  from  my 
official  report: 

"Between  12  and  1  o'clock,  P.  M.,  [August  20.  1847]  I  received 
orders  to  move,  from  the  village  of  [Coyocan]  immediately  after  the 
rifle  regiment,  on  a  road  intersecting  the  road  from  San  Antonio  to 
Mexico,  in  order  to  cut  off  the  enemy  already  retreating  from  San 
Antonio. 

"I  had  not  gone  two  hundred  yards  when  I  received  orders  to 
countermarch  and  move  on  another  route  intersecting  the  road  from 
San  Antonio  to  the  city  nearer  to  Mexico.  [The  latter  road  led 
nearly  due  east,  parallel  to  the  front  of  the  earthworks  at  the  Convent, 
distant  from  those  works  about  250  yards.]  The  regiment  of  rifle- 
men continued  on  the  road  on  which  I  first  started.  [This  road  led 
south-east  from  Coyocan.]  The  company  took  its  place  [again]  at 
the  head  of  the  column  [Twiggs*  division.]  The  column  was  halted 
by  General  Twiggs,  and  I  was  directed  by  him  to  send  an  officer  in 
advance  to  see  the  position  of  a  battery  reported  to  be  not  far  in  front. 
Lieutenant  McClellan  was  sent  on  one  road;  and  Lieutenant  Stevens 
of  the  engineers,  was  directed  by  General  Twiggs  to  take  another. 
Both  officers  soon  returned  and  reported  a  battery  in  front  of  a  con- 
vent, the  roof  and  steeples  of  which  were  in  plain  view  of  the  head 
of  the  column  and  within  700  yards.  The  roof  was  crowded  with 
troops;  the  battery  was  masked  by  intervening  trees  and  cornfields. 
General  Twiggs  then  directed  these  officers  to  make  a  closer  recon- 
naissance and  ordered  my  company  as  an  escort.  Having  proceeded 
500  yards,  we  saw  [Mexican]  troops  on  our  right,  left,  and  in  front. 
A  lancer  was  taken  prisoner.  Lieutenant  Stevens  directed  me  to  take 
the  prisoner  to  the  General  and  request  an  additional  escort  of  two 
companies.  We  were  at  this  time  about  300  yards  from  the  battery, 
but  it  was  still  almost  masked  from  view.  I  delivered  the  prisoner 
and  the  message  to  General  Twiggs,  and  returned  at  once  to  my 
company  which  I  had  left  in  charge  of  Lieutenant  Foster.     Lieutenant 
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Stevens  joined  General  Twiggs  whilst  I  was  with  him.  When 
I  resumed  command  of  the  company,  Lieutenant  McClellan  reported 
to  me  that  our  troops  were  already  engaged  in  our  front;  having,  appar- 
ently, turned  the  battery  and  convent  by  our  right.  One  of  General 
Twiggs*  staflf,  [Lieutenant  W.  T.  H.  Brooks,  A.  A.  Adjutant 
General,  Twiggs'  division,]  was  present  and  informed  us  that  the 
rifles  with  Captain  Lee  of  the  engineers,  were  reconnoitring  the  same 
works,  and  had  gone  to  our  right  considerably  farther  from  the  battery 
than  we  then  were.  We  all  concurred  in  opinion  that  the  rifles  were 
engaged  with  a  vastly  superior  force.  There  was  at  this  time  no 
firing  of  artillery.  I  ordered  Lieutenant  McClellan  to  report  the 
result  of  his  observations  to  General  Twiggs.  He  did  so,  and  on  the 
recommendation  of  Lieutenant  Stevens  and  McClellan,  in  which  I 
concurred,  the  First  Regiment  of  Artillery  was  ordered  to  support  the 
rifles.  The  firing  on  the  right  increased;  it  was  evident  that  several 
thousands  of  the  enemy  were  pouring  a  heavy  musketry  fire  into  our 
troops  on  the  right.  The  tops  of  the  convent  and  the  surrounding 
walls  were  lined  with  troops;  the  roof  was  literally  covered.  Lieu- 
tenant Stevens  was  of  opinion  that  a  few  rounds  of  grape  would 
disperse  these  masses  and  relieve  our  troops  already  engaged  [on  the 
right]  from  a  destructive  plunging  fire.  He  went  back  to  the  General, 
leaving  myself  the  senior  engineer  then  in  front  of  the  [convent] 
battery.  The  fire  had  now  become  very  brisk  upon  my  [recon- 
noitring] party;  having  placed  the  company  under  the  best  shelter  at 
hand,  with  Lieutenant  Foster  I  proceeded  to  examine  the  works  to 
determine  the  number,  character  and  position  of  th^  pieces  of 
artillery.  Nothing  heavier  than  a  4  or  6-pounder  had  yet  been  fired. '  * 
(Ex.  Doc.  No.  1,  Appendix,  p.  69.)      *    *    * 

The  force  which  became  engaged,  far  to  our  right,  before  the 
reconnaissance,  supported  by  the  engineer  company,  fairly  commenced, 
was  the  advance  of  Worth's  division  pursuing  the  Mexicans  who  had 
abandoned  their  strong  works  at  San  Antonio. 

Captain  James  L.  Mason,  engineer  of  Worth's  division,  says,  in 
his  official  report,  that  the  works  attacked  by  that  division,  and  ''so 
gallantly  stormed,  had  not  been  reconnoitred." 

The  engineers  in  front  of  the  convent,  being  informed  that  the 
rifles  with  Captain  Lee  had  gone  to  our  right  considerably  farther 
from  the  battery,  advised  that  the  rifles  be  supported  by  an  addi- 
tional regiment.  The  same  engineers  advised  that  one  gun  be 
sent    to    the    front    to  drive    the    Mexicans   from    the    roof    of    the 
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convent,  and  thus  relieve  our  troops  on  the  right  from  a  destructive 
plunging  fire. 

The  additional  escort  of  two  companies,  asked   for  by  the  recon- 
noitring engineers  had   not   come  to   the   front.     After  Lieutenant 
Stevens  had  gone  back  to  General  Twiggs,  to   have  one  gun  with  a 
few  rounds  of  proper  ammunition  sent   forward  for  the   purpose  of 
clearing  the  roof  of  the  convent,  the  firing  in  our  front,  on  the  San 
Antonio  road,  had  materially  increased;  and  the  fire  from  the  convent, 
upon  the  engineer  company,  was  becoming  troublesome.     There  had 
been,  to  me,  unexpected  delay  in  bringing  the  one  gun  forward;  and 
I  determined,  as   already  stated,    to    place  the   men   under  the   best 
shelter  at  hand,  and  endeavor  to  make,  in  person,  a  closer  examina- 
tion of  the  works. 
Resuming  quotations  from  my  official  report — it  it  therein  stated: 
"At  this  time  the  First  Artillery  came   up  to  where  I  was.     The 
lamented  and   gallant  Burke,  at   the  head   of  the  leading  company, 
asked  which  direction   they  were  to  take.     I  inquired  what  were  his 
orders.     He  said  that  the  regiment  was  ordered  to  support  the  Rifles. 
I  pointed   to  the   smoke,  which  was   all  we   could  see   by  which  to 
determine  the  position  of  our  troops  engaged    in  a  cornfield  on  our 
right;   told  him  that  they  reached  their  present  place  by  moving  far- 
ther to  the  rear,  out  of  range  of  the  works;  and  remarked  to  him  that 
the  fire  through  which  he  would  have  to  pass  in  the  direction  he  was 
going  was  very  severe.     He   replied  that  they  were  ordered  to  move 
by  that  road  to  support   the  Rifles.     The   First  Artillery  filed  by  and 
soon   encountered,  at   a   distance  of   150  yards   from   the   enemy,  the 
heaviest  fire  of  artillery  and  musketry,  followed   almost  immediately 
after  [by  that]  brought  to  bear  upon  Taylor's  battery,  which  had  been 
ordered  to  fire  upon  the  convent;   and,  in  selecting  a  place  suitable 
for  managing  the  guns,  had   most  unfortunately  been  placed,  entirely 
exposed,  directly  in   front   of  a  well  constructed  battery  with   heavy 
pieces  firing  in  embrasure. 

''As  the  First  Artillery  filed  by  me,  I  ordered  my  company  to  be 
formed,  determined  to  go  on  with  the  reconnaissance;  and  if  possible, 
send  back  to  the  General,  [Twiggs,]  accurate  information  in  refer- 
ence to  the  works  of  the  enemy  and  the  position  of  our  own  troops, 
which  at  that  time  I  could  not  understand.  In  moving  forward,  I 
was  opposite  the  centre  of  the  [First]  Artillery  which  inclined  more 
to  the  left,  towards  the  battery,  whilst  I  kept  nearer  the  [principal 
road  leading  almost  due  east  from  Coyocan.]     The  ground  was  level, 
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but  Hiune  shelter  was  afiorded  to  small  bodies  of  men,  by  the  ditches, 
iiujijtucy  plant,  etc.  I  ordered  my  men  to  separate,  to  shelter  them- 
^clvcii  Hik  much  as  possible,  [and]  to  keep  within  supporting  distance 
oi  me.  I  proctjeded  about  two  hundred  yards.  I  ordered  every  man 
to  sihclter  himself  in  a  small  ditch  which  was  fortunately  near  us; 
iinuvcdiately  after  I  heard  the  fire  of  Taylor's  battery  passing  directly 
over  my  head.  [When  that  fire  commenced  we  were]  in  the  corn- 
ticKi,  about  half-way  between  Taylor's  battery  and  the  enemy. 
Ki^Uuirinjf  my  command  to  lie  close,  with  Lieutenant  Foster,  I  made 
luy  way  to  an  old  ruined  wall  in  the  open  space  east  of  the  cornfield, 
and  from  that  position  sent  Lieutenant  Foster  to  General  Twiggs  to 
rcpi»rt  the  extent  of  the  line  engaged  on  the  right,  that  we  were 
directly  in  front  of  the  works  [which  were  now  in  plain  view,]  and 
that,  in  my  opinion,  the  whole  force  under  General  Twiggs'  com- 
mand sihould  turn  the  enemy's  position  by  our  left.  Another  battery 
lof  the  enemy]  was  seen  distinctly  to  our  right  and  far  in  rear  of  the 
I'hurubuiico  battery,  apparently  enfilading  our  line  engaged  on  the 
light.  (Jeneral  Twiggs  had  already  sent  Colonel  Riley's  brigade  to 
turn  the  position  by  our  left,  and  take  the  battery  by  the  gorge. 
When  Lieutenant  Foster  returned,  I  withdrew  the  company  to  a 
position  of  more  safety,  and  joined  General  Smith  and  Lieutenant 
St<2Y^n«,  who  were  near  the  place  from  which  I  started  with  the  First 
Artillery.  I  remained  there  [under  General  Smith's  order]  until 
uttet  the  ait  ion."     (Ex.  Doc.  No  1,  Appendix,  pp.  70-71.) 

I'lut  pciint  was  about  300  yards  south-west  of  the  convent.  There 
Weii*  ^eyeral  adobe  houses  near,  and  from  it  a  road  along  which  there 
were  *ome  huts,  led  to  the  convent,  and  another  road,  almost  due 
ei*^ti  paweil  in  front  of  the  convent.  In  moving  forward  I  had  kept 
nv^itver  the  latter  road,  the  First  Artillery  nearer  the  former.  The 
Hoint  I  reached  in  the  open,  east  of  the  cornfield,  was  within  less  than 
UH^  Vi^riU  (»f  the  works  at  the  convent,  and  there  was  every  indication 
i  \\t\\  \  \whf  works  did  not  extend  along  the  western  side  of  that  building. 

The  plaiT  at  which  I  joined  General  Smith  and  Lieutenant  Stevens, 
♦UU'i  I  leUirned  from  beyond  the  cornfield,  was  that  at  which  it  had 
Wvw  prtiptuied  to  place  one  gun,  under  cover  of  the  adobe  hut;  run  it 
\\\\\  hv  hand;  fire,  and  run  it  under  shelter  again  to  reload.  By  this 
»UVwo\^,  A  few  rounds  of  grape,  canister  and  shrapnel  could  have  cleared 
\\w  loot  i^i  the  convent. 

In  loorr  senses  than  one,  the  firing  of  Taylor's  battery  through  the 
\A\\V^  ol  the  engineer  company,  in  the   cornfield,  was   a   surprise  to 
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mc.  I  learned  from  Lieutenant  Stevens  that,  when  he  applied  for 
one  gun  to  be  sent  to  the  front,  those  in  authority  had  deemed  it  best 
to  send  forward  a  whole  battery,  and  place  it  in  an  open  field,  square 
in  front  of  the  fortifications. 

The  battle  of    Churubusco  was   commenced,  and   mostly   fought, 
haphazard,  against  the  front  of  the  Mexican  fortified  lines,  without 
giving  time  for  proper  reconnaissance. 
General   Scott,  in   his  official  report  of  the  battle,  says: 
^^Lieutenant  Stevens  of  the  engineers, supported  by  Lieutenant  G.W. 
Smith's  company  of  sappers  and   miners,  of  the  same   corps,  was  sent 
to  reconnoitre  the  strongly  fortified  church  or  convent  of   San  Paplo 
in  the     hamlet    of    Churubusco — one    mile     off    [from    Coyocan.] 
Twiggs  with  one  of   his  brigades  [Smith's,  less  the  rifles]  and  Cap- 
tain Taylor's  field   battery,  were  ordered  to  follow  and   to  attack  the 
convent.     Major  Smith,  senior  engineer,  was  despatched  to  concert 
with  Twiggs  the  mode  of  attack,  and  Twiggs'  other  brigade  [Riley's] 
I  soon  ordered  to  support  him."      (Ex.  Doc.  No.  1,  p.  309.) 
Major  John  L.  Smith,  senior  engineer,  says: 

^Xieutenant   Stevens    in    the    reconnaissance    of    the   position   of 

Churubusco,  was  assisted  by  Lieutenant   McClellan   and  escorted  by 

the  company  of  sappers  and  miners.     This  company  also  participated 

in  the  operations  of  the  right  [of  Twiggs'  division.]"      (Ex.  Doc. 

No.  1,  p.  353.) 

Major  Dimmick,  commanding  the  First  Regiment  of  Artillery,  says: 

''About   12  o'clock,  M.,  the  battalion  was  ordered  to  attack  the 

position  of  the  enemy  at  the  church,  reported  by  the  engineers  at  the 

time  to  have  but  one  piece  of  artillery.     The  point  of  attack  selected 

by  the  senior  engineer  officer  was  masked  by  a  cornfield,  in  front  of 

which   I  deployed   the   battalion   and   ordered    it   to   advance,    when 

almost  instantly  a  shower  of  musketry,  grape  and  round  shot  poured 

upon  us,  under  which  the  battalion  advanced. 

''The  right  had  advanced  to  within  one  hundred  yards  of  a  regular 
bastion  front,  the  curtain  of  which  had  four  pieces  in  embrasure, 
besides  nearly  a  thousand  infantry,  both  of  which  kept  up  such  a 
constant  stream  of  fire  that  I  could  not  advance  further  in  line;  I 
therefore  ordered  the  men  to  cover  themselves  as  well  as  possible. 
The  left  of  the  battalion  advanced  to  within  seventy  yards  of  the 
work,  being  exposed  to  the  fire  of  two  pieces  of  artillery,  en  barbette^ 
in  addition  to  the  fire  of  a  considerable  force  of  infantry,  and  some 
of   them    still   nearer,   so    that    they    had   a   destructive  fire   on    the 
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cannon iers  and  infantry;  which  position  the  battalion  maintained  until 
the  enemy  were,  driven  from  their  guns  and  bastion,  when  they  were 
followed  into  their  work  and  surrendered."  (Ex.  Doc.  No.  1, 
Appendix,  p.  78.) 

Captain  Francis  Taylor,  commanding  light  battery,  says: 

''On  reaching  Churubusco,  we  came  in  sight  of  a  church,  where 
the  enemy  was  posted,  having,  as  was  supposed,  an  entrenched  bat- 
tery thrown  across  the  road.  Troops  were  soon  thrown  forward  to 
attack  this  place;  and,  after  a  short  time,  I  was  ordered  to  place  the 
battery  in  a  position  where  it  was  thought  I  could  drive  the  enemy 
from  the  roof  and  walls  of  the  church,  and  sustain  the  other  troops 
in  their  efforts  to  carry  this  place  by  storm.  On  taking  the  position 
assigned  me,  I  found  we  were  exposed  to  a  most  terrible  fire  of  artil- 
lery and  musketry,  of  a  regular  entrenchment,  covering  the  front  of 
the  church  to  which  we  were  opposite,  and  which  the  intervening 
Indian  corn  hid  from  our  sight  at  the  time.  Here  I  opened  my  bat- 
tery, and  it  was  served  with  great  precision  for  about  an  hour  and  a 
half,  notwithstanding  it  was  exposed,  during  that  time,  to  a  constant 
shower  of  grape,  round  shot,  shell  and  musketry.  At  last,  finding 
my  loss  was  becoming  very  great,  and  having  succeeded  in  driving 
the  enemy  from  the  roof  and  walls  of  the  church,  and  given  to  our 
troops  such  support  as  was  in  my  power,  I  determined  to  withdraw 
the  pieces.**      (Ex.  Doc.  No.  1,  Appendix,  p.  73.) 

The  connection  between  the  reconnaissance  of  the  engineers,  and 
the  operations  of  the  First  Artillery  and  Taylor's  battery  at  Churubusco, 
has  already  been  described  in  extracts  taken  from  my  official  report. 

In  his  official  report.  General  Persifor  F.  Smith  says: 

''Lieutenant  G.  W.  Smith,  in  command  of  the  engineer  company, 
and  Lieutenant  McClellan,  his  subaltern,  distinguished  themselves 
throughout  the  whole  of  the  three  actions  [19th  and  20th,  at  Con- 
treras;  and  at  Churubusco.]  Nothing  seemed  to  them  too  bold  to 
be  undertaken,  or  too  difficult  to  be  executed;  and  their  services  as 
engineers  were  as  valuable  as  those  they  rendered  in  battle  at  the  head 
of  their  gallant  men.  Lieutenant  Foster,  being  detached  from  his 
company  during  the  action  at  Contreras,  did  not  fall  under  my  notice; 
but  in  the  action  on  the  19th  and  at  Churubusco,  he  was  equally  con- 
spicuous for  his  gallantry.'*      (Ex.  Doc.  No.  1,  p.  332.) 

General  Twiggs,  in  his  official  report,  says: 

"To  Lieutenant  G.  W.  Smith,  of  the  engineers,  who  commanded 
the  company  of  sappers   and  miners,  I   am   under  obligations  for  his 
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services  on  this  and  on  other  occasions.  Whenever  his  legitimate 
duties  with  the  pick  and  spade  were  performed,  he  always  solicited 
permission  to  join  in  the  advance  of  the  storming  party  with  his 
muskets,  in  which  position  his  gallantry,  and  that  of  his  officers  and 
men,  was  conspicuously  displayed  at  Contreras  as  well  as  Cerro 
Gordo.*'     (Ex.  Doc.  No.  1,  p.  325.) 
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CHAPTER  V. 

CAPTURE  OF  THE    CITY  OF   MEXICO. 

During  the  armistice,  which  was  entered  into  just  after  the  battle 
of  Churubusco,  and  terminated  on  the  6th  of  September,  the  engi- 
neer company  was  quartered  in  the  village  of  San  Angel.  On  the 
7th  of  September  I  received  orders  to  move  the  company,  its  train, 
and  the  general  engineer  train  of  the  army  to  Tacubaya. 

MOLINO  Del  Rey.  That  night  I  was  ordered  to  detail  an 
officer  and  ten  men  of  the  engineer  company  to  report  to  General 
Worth.  Lieutenant  Foster  was  placed  in  charge  of  this  detail.  He 
and  his  men  were  on  the  right  of  the  storming  party  of  five  hundred 
picked  men,  of  Worth^s  division,  which  led  the  attack  against  Molino 
Del  Rey  on  the  morning  of  the  8th.  In  that  attack  Lieutenant 
Foster  was  very  severly  wounded  and  disabled. 

ChAPULTEPEC.  On  the  11th  of  September,  I  received  orders  to 
furnish  details  of  men  from  the  company  to  assist  engineer  officers 
in  supervising  the  construction  of  batteries  against  Chapultepec.  I 
was  placed  in  charge  of  Battery  No.  1,  on  the  Tacubaya  road,  against 
the  southern  face  of  the  Castle;  and  Lieutenant  McClellan  in  charge 
of  Battery  No.  2,  against  the  southwestern  angle.  On  the  night  of 
the  12th,  the  details  were  all  called  in,  and  I  was  directed  to  furnish 
implements  to  the  dififerent  storming  parties  which  were  to  assault 
the  castle  of  Chapultepec  on  the  morning  of  the  13th. 

San  CosME  GARITA.  At  3  P.  M.,  that  day,  I  received  orders 
to  join  the  siege  train,  and  report  to  General  Worth  whose  column 
was  to  attack  the  city  by  the  San  Cosme  route. 

At  4  P.  M.,  I  reported  to  General  Worth,  who  was  then  with  his 
forces,  in  the  suburbs  of  the  city,  on  the  San  Cosme  causeway,  at  the 
point  where  it  changes  direction,  at  an  angle  of  nearly  ninety  degrees, 
and  is  then  nearly  straight  for  about  six  hundred  yards  to  the  fortified 
Garita  in  our  front.  He  informed  me  that  Lieutenant  Stevens  had 
just  been  severely  wounded  and  this  made  me  the  senior  engineer 
with  Worth's  division.  He  directed  me  to  go  forward  in  person, 
closely  examine  the  condition  of  affairs  at  the  front,  endeavor  to 
determine  the  best  method  of   operating  against   the  fortified  Garita, 
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and  report  to  him  the  result  of  my  observations  as  soon  as  possible. 
He  directed  me,  particularly,  to  have  in  view  the  question  whether 
it  would  be  advisable  to  bring  the  siege  guns  forward  against  the 
embrasured  battery  at  the  Garita.  Just  as  I  was  leaving  him,  he  said: 
"If  you  find  there  are  two  different  methods  by  which  the  Garita 
can  be  carried,  one  in  a  shorter  time  at  a  sacrifice  of  men,  the  other  in 
longer  time,  but  a  saving  of  men,  choose  the  latter."  And  he  added, 
"There  have  been  too  many  valuable  lives,  of  officers  and  men,  lost 
recently  in  my  division,  for  nothing.'* 

Though    he  did   not  specify  the   action   referred   to,  he  meant  the 

battle  of  Molino  Del  Rey.     Under  these  instructions,  I  proceeded  to 

the  extreme   front,  made  the   requisite  examination  of  our  position 

and  that  of  the  enemy,  and   soon   came   back.     I  reported   that   the 

houses  on  the  left  of  the  causeway  were  built  up  continuously  to  the 

battery  at  the  Garita,  we  could  easily  break    through  the  walls   from 

bouse  to   house;   and,  under  perfect   cover,  reach   the  top  of  a  three- 

stoiy  building,  with    flat   roof  and   stone  parapet,  within  40  yards  of 

the  battery.     A  fire  of  musketry  from  that  roof  would  make  the  works 

untenable;  and  we  could  thus  in  a  short  time  drive   the  enemy  from 

the  fortified   Garita,  and  secure  a  good  lodgement  within   the  city, 

without  material  loss  and  without  using  the  siege  guns. 

General  Worth  directed  me  to  bring  forward  the  engineer  company, 
which  was  with  the  siege  train  a  short  distance  to  the  rear,  and  com- 
mence operations  on  the  proposed  plan;  and  at  the  same  time  ordered 
that  Clarke's  brigade  should  render  any  assistance  I  might  call  for. 

An  hour  or  more  before  sunset  we  reached  the  top  of  the  house 
above  referred  to.  From  that  position  the  inside  of  the  enemy's 
works  could  be  plainly  seen  almost  to  the  foot  of  the  interior  slope  of 
the  parapet.  Our  first  fire  upon  the  Mexicans,  who  were  uncon- 
scious of  the  impending  peril,  was  very  deadly.  Those  who  were 
not  killed  or  disabled  by  that  fire  seemed  dazed  for  an  instant;  but  in 
a  few  moments,  they  precipitately  retreated,  leaving  the  San  Cosme 
Garita  without  a  single  defender  in  the  works.  One  of  their  pieces 
of  artillery  was  withdrawn  a  few  hundred  yards,  but  was  then 
abandoned. 

Immediately  after  that  first  fire,  a  portion  of  the  force  with  me  on 
the  roof  became  engaged  with  the  enemy  who  appeared  on  house  tops 
in  rear  of  their  battery.  We  soon  drove  them  from  their  position. 
The  other  portion  of  our  men  fell  back  to  the  stairs,  made  their  way 
to  the  lower  story,  broke  open  the  thick,  heavily  barred,  strong  door. 
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passed  into  the  street,  entered  the  abandoned  works,  and  pursued  the 
enemy.  In  the  meantime,  some  of  our  troops  from  the  right  of  the 
causeway  had  come  forward  and,  a  very  small  number  of  them,  were 
slightly  in  advance  of  us  in  reaching  the  abandoned  battery. 

Colonel  Garland,  commander  of  the  iirst  brigade  of  Worth's  divi- 
sion, on  the  right  of  the  causeway,  says,  in  his  official  report: 

''The  enemy  then  took  position  at  the  Garita  San  Cosme,  where 
they  were  supported  bv  two  piedes  of  artillery  which  raked  the  streets 
with  grape  and  canister.  Finding  a  secure  position  to  the  right  of 
the  second  defense,  [about  350  yards  in  front  of  the  Garita,]  I 
reorganized  the  command  as  it  came  up;  mounted  a  howitzer  on  the 
top  of  a  convent,  which,  under  the  direction  of  Lieutenant  [U.  S.] 
Grant,  Quartermaster,  4th  Infantry,  and  Lieutenant  Lendrum,  3d 
Artillery,  annoyed  the  enemy  considerably.  About  this  time,  report 
was  made  to  me  that  considerable  progress  had  been  made  by  the 
troops  on  the  other  side  of  the  street  by  means  of  crowbars  and  pick- 
axes, working  through  houses  and  yards.  This  caused  me  to  watch 
closely  for  the  first  movement  of  the  enemy  indicative  of  retreat. 
The  moment  this  was  discovered,  the  4th  Infantry,  followed  by 
detachments  of  the  2d  and  3d  Artillery,  under  Colonel  Belton,  rushed 
up  the  road,  when  they  entered  the  works  simultaneously  with  the 
forces  operating  to  the  right  and  left.  Captain  McKenzie*s  storming 
party  slightly  in  advance.'*     (Ex.    Doc.  No.  1,  Appendix,  p.  170.) 

Referring  to  this  operation,  General  Worth,  in  his  official  report, 
says: 

''The  moment  had  now  arrived  for  the  final  and  combined  attack 
upon  the  last  stronghold  of  the  enemy  in  my  quarter;  it  was  made,  by 
our  men  springing,  as  if  by  magic,  to  the  tops  of  the  houses  into 
which  they  had  patiently  and  quietly  made  their  way  with  the  bar 
and  pick,  and  to  the  utter  surprise  and  consternation  of  the  enemy, 
opening  upon  him,  within  easy  range,  a  destructive  fire  of  musketry. 
A  single  discharge,  in  which  many  of  his  gunners  were  killed  at  their 
pieces,  was  sufficient  to  drive  him  in  confusion  from  the  breastworks ; 
when  a  prolonged  shout  from  our  brave  fellows  announced  that  we 
were  in  possession  of  the  Garita  of  San  Cosme,  and  already  in  the 
City  of  Mexico.''     (Ex.  Doc.  No.  1,  p.  392.) 

The  American  army  having  thus  captured  the  fortifications  of  the 
capital  of  the  enemy's  country,  a  magnificent  city  of  nearly  200,000 
inhabitants,  a  secure  lodgement  was  immediately  eflfected  in  large 
houses,  on  the  left  of  the  street,  a  few  hundred  yards  from  the  Garita. 
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I  then  proceeded,  with  the  engineer  company  and  an  infantry  detach- 
ment, several  hundred  yards  farther;  and  found  a  strong  position  on 
the  right  of  the  street  where  the  troops  could  rest  protected  from  fire. 
Going  farther  to  the  front,  I  discovered  that,  150  yards  in  advance 
there  was  a  large  convent,  on  the  left  of  the  street,  occupied  by  a 
strong  force.  The  next  cross  street,  the  Paseo,  had  batteries  upon 
it.  These  facts  were  reported  to  General  Worth,  who  ordered  for- 
ward two  brigades — one  to  occupy  each  of^  the  positions  selected — 
and,  directed  me  to  place  those  troops,  station  the  picket-guards,  and 
then,  with  Lieutenant  McClellan,  report  at  his  headquarters  which 
was  several  hundred  yards  within  the  Garita. 

The  aqueduct,  in  the  middle  of  the  street  along  which  we  advanced, 

was  an  open  stone  trough,  supported  at  a  height  of  ten  feet,  or  more, 

by  pillars  and  arches.     There  was  a  good  deal  of  firing  down  the 

street  from  Mexican  detachments;    but,  by  taking  shelter  under  the 

arches,  between  the  pillars,  our  men,  in  small  groups,  were  quite  well 

protected.     A  little  before  dark,  whilst  I  was  under  one  of  the  arches 

at  the  extreme  front,  endeavoring  to   get  a  closer  view  of  the  enemy 

at  the  convent  and  on  the   Paseo,  I  was  joined  by  Lieutenant  Sydney 

Smith,  of  the  Fourth  Infantry,  who  had  borne  several  messages  from 

me  to  General  Worth  during  the  afternoon.     In  a  few  moments  after 

he  joined  me  we  heard  horses  feet  rapidly  approaching  us  from  the 

direction  of  the  citadel.     These  horsemen  were  captured,  and  proved 

to  be  three  Mexican  officers,  one  of  whom  was  Adjutant-General  on 

the  stafi  of  Santa  Anna. 

Accompanied  by  Lieutenant  McClellan,  I  reported  to  General 
Worth  at  10  P.  M.,  and  was  ordered  by  him  to  suspend  operations 
for  the  night  and  resume  them  at  daylijght.     *     *     * 

Being  awakened  by  one  of  General  Worth's  aides,  I  asked  if  it  was 
already  3  o'clock.  It  seemed  to  me  that  I  had  not  been  asleep  five 
minutes.  The  aide  said,  *Mt  is  about  1  o'clock.  A  deputation  from 
the  civil  authorities  has  just  informed  General  Worth  that  Santa 
Anna's  army  evacuated  the  city  before  midnight,  and  they  oflfered  to 
surrender  the  city.  They  have  been  passed  on  to  General  Scott,  at 
Tacubaya;  and  General  Worth  wishes  to  see  you  at  once." 

The  latter  told  me  more  fully  about  the  deputation  and  their  pro- 
posal to  surrender;  expressed  some  doubt  in  reference  to  the  evacuation 
of  the  city  bv  the  Mexican  army;  directed  me  to  return  to  the  front; 
take  the  engineer  company  and  a  detachment  of  infantry;  proceed 
carefully   forward,  using  every  precaution;   and   report   to   him    the 
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slightest  indication  that  the  city  had  not  been  evacuated.  I  was 
directed  to  examine  closely  every  large  building  and  strong  position 
along  our  route;  and  not  pass  them  until  thoroughly  satisfied  that 
they  were  not  occupied  by  Mexican  soldiers. 

This  forward  movement  commenced  about  2  A.  M.  There  was 
some  delay  in  determining  whether  the  strong  convent,  mentioned 
above,  had  been  evacuated.  Accounts  on  that  subject  were  conflict- 
ing; but  a  thorough  examination  of  the  whole  position  showed  that 
it  was  abandoned.  I  reported  that  fact  to  General  Worth,  and 
informed  him  that  we  would  move  on  with  great  care,  in  strict  com- 
pliance with  his  instructions. 

All  buildings  of  importance  were  broken  open.  None  of  them 
were  occupied  by  the  enemy.  From  time  to  time,  I  reported  these 
facts  to  General  Worth;  and,  at  daylight,  I  informed  him  that,  from 
a  church  steeple  near  the  Alameda,  I  could  see  that  the  Citadel, 
which  had  stopped  the  advance  of  General  Quitman's  troops  early  in 
the  afternoon  of  the  13th,  was  deserted.  At  that  time,  Lieutenant 
McClellan  reported  to  me  there  were  no  signs  of  the  enemy  in  any 
portion  of  the  Alameda;  and  I  suggested  to  General  Worth  that  his 
whole  division  be  moved  forward. 

In  the  meantime,  with  the  engineer  company  and  the  infantry 
detachment,  I  passed  beyond  the  Alameda,  breaking  open,  as  before, 
and  examining  all  strong  buildings  on  our  route.  We  had  gone  more 
than  two  blocks  in  advance  of  the  Alameda,  and  were  closely  approach- 
ing the  Main  Plaza  and  the  National  Palace,  when  I  received  a 
positive  order  to  countermarch  my  command,  and  report  to  General 
Worth  at  the  Alameda.  I  demurred,  and  told  the  aide,  who  bore  the 
order,  that  I  had  obeyed  all  of  General  Worth's  cautionary  instruc- 
tions; that  there  was  no  enemy  in  our  front,  and  no  reason  for  calling 
us  back.  The  aide  replied,  ^'the  order  is  positive.  You  must  go 
back."     I  then   gave  the   order  to  countermarch. 

A  few  days  later  I  learned  from  General  Worth  that  he  received  a 
peremptory  order  from  General  Scott  not  to  permit  anyone  under  his 
command  to  pass  beyond  the  Alameda,  until  further  instructions  were 
received  from  the  General-in-Chief. 

For  several  hours  after  the  engineer  company  took  its  place  on  the 
right  of  Worth's  division,  at  the  Alameda,  all  seemed  to  be  quiet  in 
the  city.  General  Quitman's  troops,  from  the  Belen  Gate,  had  passed 
the  abandoned   citadel,  reached  the  Main   Plaza,  and  took  possession 
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of  the  National  Palace.  Later,  General  Scott,  with  his  staff  officers 
and  mounted  escort,  entered  the  city. 

About  that  time  a  shot  was  fired,  evidently  aimed  at  General 
Worth,  from  a  narrow  street  or  lane,  opposite  the  head  of  the  divi- 
sion. The  shot  missed  General  Worth,  but  very  severely  wounded 
Colonel  Garland.  General  Worth,  immediately  ordered  me  to  take 
the  engineer  company,  go  into  the  lane,  find  the  man  who  fired  the 
shot,  and  hang  him.      *     *     * 

In  less  than  an  hour  after  Colonel  Garland  was  wounded,  lawless 
bands  of  armed  Mexicans  commenced  firing  from  the  parapet  roofs  of 
houses,  from  church  steeples  and  windows,  in  various  parts  of  the 
city,  upon  our  troops  in  the  open  streets.  An  order  was  then  given, 
by  General  Scott,  for  Worth's  forces  to  move  beyond  the  Alameda 
and  join  with  the  rest  of  the  army,  in  putting  down  the  rising  of 
armed  outlaws  who  made  this  murderous  attack  upon  us  eight  or  ten 
hours  after  the  city  surrendered.  In  these  operations  the  engineer 
company  was  with  Worth's  division  until  the  recall  was  sounded  late 
that  afternoon. 

General  Scott,  in  his  official  report,  says: 

''I  communicated,  about  daylight  [on  the  14th,]  orders  to  Worth 
and  Quitman  to  advance  slowly  and  cautiously  [to  guard  against 
treachery]  towards  the  heart  of  the  city,  and  to  occupy  its  stronger 
and  more  commanding  points.  Quitman  proceeded  to  the  great  plaza 
or  square,  planted  guards  and  hoisted  the  colors  of  the  United  States 
on  the  National  Palace,  containing  the  halls  of  Congress  and  execu- 
tive apartments  of  Federal  Mexico.  In  this  grateful  service, 
Quitman  might  have  been  anticipated  by  Worth,  but  for  my  express 
orders  halting  the  latter  at  the  head  of  the  Alameda^  [a  green  park] 
within  three  squares  of  that  goal  of  general  ambition."  (Ex.  Doc. 
No.  1,  p.  383. ) 

General  Worth,  in  his  official  report,  says: 

''At  5  A.  M.,  on  the  14th,  my  troops  and  heavy  guns  advanced  into 
the  city,  and  occupied  the  Alameda  to  the  point  where  it  fronts  the 
palace,  and  there  halted  at  6  o'clock,  the  General-in-Chief  having 
instructed  me  to  take  a  position  and  await  his  further  orders.  Shortly 
afterwards  a  straggling  assassin-like  fire  commenced  from  the  house- 
tops, which  continued,  in  various  parts  of  the  city  through  the  day, 
causing  us  some  loss.  The  first  shot,  fired  at  a  group  of  officers  at 
the  head  of  my  column,  struck  down  Colonel  Garland,  badly  wounded. 
About  the   time  of   our  entrance    into  the   city,  the   convicts  in   the 
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different  prisons,  to  the  number  of  some  thirty  thousand  men,  were 
liberated  by  order  of  the  flying  government,  armed  and  distributed  in 
the  most  advantageous  houses,  including  the  churches,  convents,  and 
even  the  hospitals,  for  the  purpose  of  exciting,  if  possible,  the  city 
to  revolt.** 

In  speaking  of  the  general  operations  of  his  forces  in  the  capture 
of  the  city,  General  Worth  adds: 

^* Officers  and  men  of  every  corps  carried  themselves  with  wonted 
gallantry  and  conduct.  Of  the  staff;  Lieutenants  Stevens,  Smith, 
and  McClellan,  engineers,  displayed  the  gallantry,  skill  and  conduct, 
which  so  eminently  distinguished  their  corps.*'  (Ex.  Doc.  No.  1, 
pp.  393-4. ) 

General  Scott  adds: 

^ ^Captain  Lee,  engineer,  so  constantly  distinguished,  also  bore 
important  orders  from  me  [September  13th]  until  he  fainted  from  ^ 
wound  and  the  loss  of  two  nights'  sleep  at  the  batteries.  Lieutenants 
Beauregard,  Stevens  and  Tower,  all  wounded,  were  employed  with 
the  divisions,  and  Lieutenants  G.  W.  Smith  and  G.  B.  McClellan 
with  the  company  of  sappers  and  miners.  Those  five  lieutenants  of 
engineers,  like  their  captain,  won  the  admiration  of  all  about  them." 
(Ex.  Doc.  No.  1,  p.  385.)     *    *    * 

The  capture  of  the  city,  and  its  occupation  by  General  Scott's 
army,  virtually  ended  the  war  made  by  the  United  States  against 
Mexico. 


CHAPTER  VI. 

IN  THE  CITY  OF    MEXICO— RETURN  TO  WEST  POINT. 

After  the  street  fighting  on  the  14th,  the  city  was  quiet  and 
remained  so.  The  men  of  the  company  were  fairly  entitled  to  a  good 
rest  and  a  new  outfit  of  clothing;  but  the  quartermaster  c6uld  not 
then  furnish  the  latter.  At  their  request,  I  authorized  them  to  pur- 
chase a  better  quality  of  cloth  than  that  furnished  by  the  government, 
and  to  have  finer  material  for  trimmings  than  the  coarse  cotton  braid 
allowed  by  the  regulations.  The  clothing  was  made  by  good  tailors 
and  paid  for  by  the  men.  In  the  course  of  a  month  or  six  weeks,  the 
company  was  provided  with  handsome,  well-fitting  uniforms. 

In     the    meantime,    drills    were    suspended    for   about    a    month. 

During  that  period  the  only  duty  required  of  the  men,  other  than  that 

of  ordinary  guard  over  their  quarters  and   the  engineer  train  of  the 

army,  was  that  of  details  to  assist  engineer  officers  in  making  surveys 

of  the  recent  battle-fields. 

In  the  latter  part  of  October,  the  surveys  of  the  battle-fields  being 
c^ompleted,  and  the  men  provided  with  new  and  well-fitting  uniforms, 
*  "^  fantry  drills  were  resumed.  An  order  was  issued  requiring  the 
Company  to  be  formed  without  arms,  the  next  day,  in  the  Alameda, 
for  squad  drill.     *     *     * 

It  is  safe  to  say  that  within   six  weeks  from  the  time  squad  drills 

^^^  ithout  arms  were  commenced  in  the  engineer  company,  in  the  City 

^^   Mexico,  that  company  as  Infantry,  was  better  drilled  than  any  other 

^  ri  the   army.     In   that  respect,  and    in  discipline,  they  were   pattern 

Soldiers.      Regular    instruction    in    the    ^'School    of    the    Engineer 

Soldier**  was  then  resumed. 

From  raw  recruits,  on  the  Rio  Grande,  disturbed  by  the  epithet, 
^'pick  and  shovel  brigade*'  applied  to  them,  at  that  time,  by  the  sol- 
diers of  the  line,  the  engineer  company  had  become  veterans  of  more 
than  half  a  dozen  important  battles;  had  always  been  in  the  front  of 
the  fighting;  and  had  often  been  called  upon  to  direct  large  working 
parties  of  soldiers,  detailed  to  use  the  '^pick  and  shovel.*' 

The  following  extracts  from  correspondence,  and  from  my  monthly 
reports,  give  a  brief  official  account  of  the  affairs  of  the  company  after 
the  capture  of  the  City  of  Mexico. 
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On  the  4th  of  October,  1847,  I  addressed  to  Lieutenant  I.  I. 
Stevens,  Adjutant  of  Engineers,  for  the  information  of  the  senior 
engineer  in  the  field,  and  the  General-in-Chief,  a  letter  from  which 
the  following  quotations  are  taken: 

'*By  the  last  advices  that  I  have  received  I  learn  that  onlv  six  engi- 
neer recruits  have  been  made  in  the  United  States  since  September, 
1846.  During  that  time  the  effective  strength  of  the  company  in  the 
field  has  been  reduced  from  seventy-one  to  thirty-six.  Something 
must  be  done.  I  have  endeavored  to  re-enlist  good  men  whose  terms 
of  enlistment  in  other  corps  had  expired;  I  have  tried  to  get  trans- 
fers of  good  men,  and  succeeded  in  obtaining  but  one.  The  senior 
engineer,  believing  that  more  could  be  done,  attempted  it  himself — 
he  procured  none. 

**At  Vera  Cruz  my  men  were  worked  too  hard;  many  of  them  are 
suffering  yet  from  disease  contracted  there.  Time,  labor  and  life 
would  have  been  saved  if  we  had  had  the  proportion  of  engineer  sol- 
diers usual  in  the  armies  of  civilized  nations.  At  Cerro  Gordo,  when 
I  could  furnish  ten  men  [for  details,]  fifty,  at  least,  were  necessary. 
In  the  operations  in  this  valley,  the  same  necessity  has  been  felt  for 
a  larger  number  of  soldiers  of  this  character.  There  ought  to  be  more 
companies  of  engineer  soldiers  in  this  army.  Certainly,  measures 
should  be  taken  to  complete  the  number  of  men  allowed  in  the  only 
company  now  authorized.  I  know  of  none  so  likely  to  succeed  as 
sending  an  officer  and  non-commissioned  officers  [to  the  United 
States]  on  this  duty." 

In  my  official  report  for  the  month  of  November,  1847,  it  is  stated: 

*^The  system  of  instruction  now  being  pursued  is  the  following: 

From  9  A.  M.  until  10:45  A.  M.,  recitations  and  instruction  of  the 
whole  company,  under  direction  of  both  officers,  in  Manuel  du  Sapeur, 
together  with  lectures  and  recitations  on  field  fortifications.  From  11 
A.  M.  until  12:30  P.  M.,  [infantry  drill.]  From  2  P.  M.  until  4  P.  M., 
recitations  in  arithmetic  and  practice  in  writing.  Each  officer  has  a 
section  in  arithmetic,  and  gives  a  general  superintendence  to  a  section 
in  writing.     Instruction  in  writing  is  given  by  sergeants. 

^'I  have  nothing  new  to  offer  either  in  reference  to  the  property, 
the  enlistment  of  men,  or  the  settlement  of  the  accounts  of  the  late 
Captain  Swift.  All,  in  my  opinion,  matters  of  importance;  but 
already  referred  to,  [in  previous  reports  and  correspondence,]  per- 
haps, too  often. 
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"It  is  just  one  year  since,  by  the  casualties  of  service,  the  command 
of  this  company  devolved  upon  myself  as  the  senior  officer  for  duty 
with  the  engineer  troops.  During  this  time  the  interests  of  the 
j^neral  engineer  service,  particularly  of  the  non-commissioned  officers 
and  men,  have  materially  suflfered  for  vi^ant  of  an  officer  of  rank  at  the 
head  of  the  company.  In  the  French  service  two  captains  are  assigned 
to  everv  company  of  this  character,  and  the  companies  are  all  [well] 
instructed  before  they  take  the  field.  I  earnestly  recommend  that 
four  officers  of  engineers  be  assigned  to  duty  with  this  company. 
The  commander  should  be  an  officer  of  rank;  his  position  permanent. 
In  case  the  Chief  Engineer  should  order  an  officer  into  the  field  to 
take  command  of  Company  A,  Engineers,  I  respectfully  request  that 
I  may  be  ordered  to  the  United  States  as  soon  as  relieved  from  this 
duty." 

On  the  1st  of  February,  1848,  I  reported  that  the  course  of  instruc- 
tion, adopted  for  the  company,  ''had  been  continued,  with  satisfactory 
progress  on  the  part  of  non-commissioned  officers  and  men."    *    *    * 

In  my  official  report  for  the  month  of  March,  1848,  it  is  stated: 

''During  the  month,  daily  instruction  [of  the  company]  in  branches 
pertaining  to  engineering  has  been  omitted.  I  have  thought  it  best 
to  pay  more  attention  to  their  improvement  in  writing  and  arithmetic. 
The  infantry  exercises  are  continued." 

On  the  1st  of  May,  1  reported,  ''during  the  month  of  April  the 
course  of  instruction  and  drill  pursued  in  March  has  been  continued, 
with  satisfactory  results."    *     *     * 

When  it  became  generally  known  in  the  army  that  the  Mexican 
Government  had  agreed  to  the  proposed  treaty  of  peace,  and  that  the 
formal  ratification  would  soon  be  consummated,  I  requested  the 
senior  engineer.  Captain  R.  E.  Lee,  to  direct  me  to  sell  the  tools, 
etc.,  of  the  engineer  train,  in  the  City  of  Mexico;  order  me  to  pro- 
ceed to  the  coast  by  the  first  opportunity,  for  the  purpose  of  looking 
up,  and  accounting  for,  a  large  amount  of  engineer  poperty  for  which 
the  estate  of  the  late  Captain  A.  J.  Swift  was  responsible;  and  author- 
ize me  to  turn  over  the  command  of  the  engineer  company  to 
Lieutenant  McClellan,  when  I  started  for  the  coast. 

In  compliance  with  Captain  Lee's  instructions,  the  tools  were  sold. 
They  brought  more  than  they  had  originally  cost  in  the  United  States. 
I  left  the  City  of  Mexico  the  day  the  treaty  of  peace  was  signed  on 
the  part  of  the  Mexicans;  and  accompanied  General  Persifor  F. 
Smith  to  Vera  Cruz,  at  which  place  he  was  charged  with  making  all 
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preparations  for  the  transportation  of  the  army  to  the  United  States. 
Before  leaving  the  City  of  Mexico  I  turned  over  the  command  of  the 
engineer  company  to  Lieutenant  McClellan.  I  was  detained  in  Vera 
Cruz  about  two  weeks,  obtaining  information  in  regard  to,  and  mak- 
ing disposition  of,  the  public  property  in  that  vicinity,  for  which 
Captain  Swift's  estate  was  then  held  responsible. 

The  accounting  officers  of  the  government,  in  Washington  had 
charged  against  him,  on  their  books,  the  value  of  large  amounts  of  prop- 
erty which  had  been  shipped  to,  but  never  received  by  him.  Several 
vessels,  partly  loaded  with  portions  of  that  property,  were  shipwrecked 
by  northers  during  the  siege  of  Vera  Cruz.  In  the  time  I  spent  at  that 
place  after  the  war  ended,  I  obtained  knowledge  which  enabled  me 
to  clear  up  all  accounts  against  the  estate  of  Captain  Swift.  The 
amount  of  that  nominal  indebtedness  far  exceeded  the  value  of  his 
property;  which  would  have  been  unfairly  sacrificed  to  the  govern- 
ment, and  have  left  his  name  unjustly  tarnished  as  that  of  a  defaulter, 
if  conclusive  evidence  of  the  facts  in  the  case  had  not  been  furnished 
to  the  accounting  officers. 

The  engineer  companv,  under  Lieutenant  McClellan,  accompanied 
by  all  the  engineer  officers  from  the  City  of  Mexico,  left  that  city  on 
the  28th  of  May,  1848,  and  marched  to  Vera  Cruz.  From  the  latter 
place  the  company  was  transported  by  steamer  to  New  York  City; 
arrived  at  West  Point,  N.  Y.,  on  the  22d  of  June;  reported  to  the 
superintendent  of  the  Military  Academy,  and  was  immediately 
ordered  to  report  to  Captain  George  W.  CuUum,  ,of  the  engineer 
corps,  as  its  new  commander.  I  remained  about  a  week  in  Vera 
Cruz  after  the  company  sailed;  arrived  at  West  Point  in  July;  and 
was  ordered  to  report  to  Captain  Cullum. 

A  short  time  thereafter,  I  asked  to  be  relieved  from  duty  with  the 
company;  and  applied  for  six  months  leave  of  absence.  The  leave 
was  granted,  and  it  was  understood  that,  on  its  expiration,  I  would 
been  ordered  to  other  engineer  service. 

Before  the  expiration  of  my  leave,  the  war  men  of  the  company 
procured  the  passage  of  an  act  by  Congress,  authorizing  their  dis- 
charge from  the  service  Under  that  act  nearly  all  the  men  of  the 
company  who  had  served  in  Mexico,  immediately  obtained  their 
discharge  from  the  army.  This  virtually  reduced  the  company  to  the 
detachment  of  recruits  which  had  been  collected  and  retained  at  West 
Point. 
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At  the  expiration  of  my  leave  of  absence  I  was  formally  relieved 
from  further  direct  service  vt^ith  the  engineer  company;  and  at  the 
request  of  the  Chief  Engineer,  consented  to  undertake  the  enlistment 
of  new  recruits  to  fill  the  places  in  the  company  vacated  by  the  war 
men,  who  had  been  discharged.  That  business  was  finished  within 
a  few  months.  I  was  then  ordered  on  other  engineer  duty  and,  thus 
my  connection  with  the  engineer  company  ended. 


EULOGY  on  the  late  ]0%E?ll  G.  TOTTEN, 

BREVET  MAJOR  GENERAL. 
Late  Chief  Engineer  U.  S.  Army,  and  Regent  of  the  Smithsonian  Institution. 

"By  J.  G.  BARNARD, 

Lieutenant  Colonel  of  Engineers, 

and  Brevet  Brigadier  General  U.  S.  Army,  Brigadier  and 
Brevet  Major  General  U.  S.  V.,  A.  M.,  LL.  D.,  N.  A.  S. 


[Reprinted  from  the  Annual  of  the  National  Academy  of  Sciences  for  1866.] 


[Instead  of  preparing  a  eulogy  myself,  as  requested  by  the  Board  of  Regents,  of 
their  lamented  associate  General  Totten,  I  have  thought  the  service  would  be  better 
rendered  by  presenting  the  facts  I  had  gathered  on  the  subject  to  General  Barnard, 
and  by  adopting  his  tribute  to  the  memory  of  one  so  long  and  so  efficiently  connected 
with  the  Institution.  J.  H.] 

Mr.  President  and  Gentlemen  of  the  Academy: 

In  conformity  with  a  clause  of  the  constitution  of  this  Academy,  and 
in  obedience  to  your  instructions,  I  am  here  to  render  the  tribute  of  a 
formal  biographical  notice  in  commemoration  of  one  who  was  numbered 
among  our  most  venerable  and  most  honored  associates.  If,  in  the 
language  of  one  of  our  body,  on  a  previous  and  similar  occasion,  *'it  is  no 
unreasonable  assumption  that  public  benefit  and  individual  incentives  may 
be  derived  from  the  history  of  any  man  whose  scientific  services  have 
rendered  him  worthy  of  admittance  to  your  number,"  that  assumption 
must  have  a  peculiar  force  when  it  applies  to  one  who  has  "finished  his 
course,"  and  has  filled  a  life,  protracted  beyond  the  usual  term,  with 
scientific  labors  of  no  ordinary  variety  and  magnitude. 

It  is  but  little  more  than  two  years  since  we  first  met  for  the  great  and 
important  work  of  organizing  this  National  Academy,  and  with  us — of 
our  number,  if  not  personally  present — were  "both  the  gray-headed  and 
very  aged  men."  But,  alas  !  these,  like  autumnal  leaves,  are  rapidly 
falling  away,  and  already  the  places  of  a  Totten,  a  Hitchcock,  and  a 
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Silliman  know  them  no  more,  save  in  the  records  of  their  lives  and  deeds, 
and  in  the  grateful  memories  of  their  associates.  What  a  trio  of  names, 
glorious  in  the  annals  of  science,  is  this !  Well  may  they  be  incentives 
to  us  who  yet  remain  to  strive  that  we  may  worthily  replace  them,  and 
establish  for  this  Academy  a  reputation  for  usefulness  and  science  which 
their  honored  bearers  have  acquired  for  themselves. 

Although  there  may  be  many  among  us  more  capable  than  myself  of 
doing  justice  to  the  memory  of  our  departed  colleagues,  I  feel  grateful 
that  the  lot  has  fallen  to  me.  Placed  under  General  Totten  on  my  first 
entrance  into  the  military  service — almost  in  my  boyhood — my  relations 
to  him,  both  personal  and  professional,  have  ever  since  been  continuous 
and  intimate.  Under  obligations  to  him  of  no  ordinary  nature,  I  could 
not  do  otherwise  than  regard  him  with  reverence  and  affection.  If  I  fail, 
therefore,  it  shall  not  be  because  my  heart  is  unmoved,  nor  because  I  am 
insensible  to  the  magnitude  of  my  task. 

Joseph  Gilbert  Totten  was  born  in  New  Haven,  Connecticut, 
on  the  23d  of  August,  1788.  His  grandfather,  Joseph  Totten,  came  from 
England  before  the  war  of  the  Revolution,  and  engaged  in  mercantile 
pursuits  in  New  York.  Attached  to  the  cause  of  the  mother  country,  he 
left  that  city,  after  the  acknowledgment  of  our  independence,  for  Annapo- 
lis, Nova  Scotia.  It  would  appear  that  his  two  sons  remained  in  this 
country,  since  one  of  them,  Peter  G.  Totten,  married  in  1787  Grace 
Mansfield,  of  New  Haven,  a  very  beautiful  woman,  who  died  a  few  years 
after  her  marriage,  leaving  two  children,  the  subject  of  this  memoir  and  a 
daughter,  Susan  Maria,  who  married  Colonel  Beatty,  an  English  oflicer, 
and  who  is  still  living,  a  widow,  in  London.  After  the  death  of  Mrs. 
Totten,  which  occurred  when  her  infant  son  was  but  three  years  old,  the 
father,  having  been  appointed  United  States  consul  at  Santa  Cruz,  West 
Indies,  took  up  his  future  abode  on  that  island,  leaving  his  son  under  the 
care  of  his  maternal  uncle,  Jared  Mansfield,  a  graduate  of  Yale  College, 
1777,  and  a  learned  mathematician.  The  boy  continued  to  be  a  member 
of  Mr.  Mansfield's  family  until  the  latter  removed  to  West  Point,  having 
been  appointed  captain  of  engineers  and  a  teacher  in  the  United  States 
Military  Academy,  then  just  organized  by  act  of  Congress  of  1802. 
Young  Totten's  first  teacher  was  Mr.  Levi  Hubbard,  brother  to  the 
rector  (at  that  time)  of  Trinity  church,  New  Haven ;  afterwards  his  edu- 
cation was  carried  on  under  the  personal  superintendence  of  his  uncle. 
Of  the  period  of  his  schoolboy  life  we  have  some  glimpses,  through  the 
recollections  of  an  old  friend  and  schoolmate,  Mr.  Ralph  Ingersoll  of 
New  Haven,  who  speaks  of  him  as  a  bright,  noble  youth,  of  fine  mind, 
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fond  of  study,  and  always  at  the  head  of  his  class,  gentlemanly  in  his 
deportment,  and  greatly  beloved. 

Young  Totten  went  to  West  Point  with  the  family  of  his  uncle  in 
1802.  He  was  soon  after  appointed  a  cadet.  He  remained  at  West  Point 
one  term,  that  of  180.'^,  and  perhaps  part  of  that  of  1804.  He  was  pro- 
moted to  a  second  lieutenancy  in  the  corps  of  engineers,  July  1,  1805. 

The  venerable  General  J.  G.  Swift,  recently  deceased,  his  brother 
engineer  officer  and  life-long  friend,  describes  him  at  West  Point  as  "a 
flaxen-headed  boy  of  fourteen  years  of  age,  a  good  scholar,  and  to  me  a 
most  interesting  companion." 

Captain  Mansfield,  having  been  appointed  surveyor  general  of  Ohio 
and  the  western  Territories,  November  4,  1803,  induced  his  nephew  to 
accompany  him  to  the  west  as  an  assistant  on  that  first  systematic  survey 
of  any  of  the  new  States  of  the  Union.  Here  that  faculty  which  so  dis- 
tinguished him  through  life,  of  keen  observation  of  whatever  was  most 
interesting  connected  with  or  incidentally  brought  under  his  notice  by  his 
professional  pursuits,  displayed  itself  at  this  eirly  age  in  a  noteworthy 
manner.  The  vestiges  of  an  earlier  race  than  the  red  man,  which  have 
since  been  made  the  subject  of  the  researches  of  a  Squier  and  a  Davis,  of 
a  Lapham  and  of  a  Haven,  and  to  which,  during  recent  times,  fresh  atten- 
tion has  been  directed  by  the  developments  of  the  high  antiquity  of  the 
human  race  in  Europe  as  shown  by  similar  relics  over  the  surface  of  that 
country  and  by  the  lacustrine  remains  in  Switzerland,  attracted  his  notice 
and  were  made  the  subjects  of  survey.  Although  these  investigations 
were  not  published,  they  are,  I  believe,  the  first  we  have  record  of;  those 
of  Caleb  Atwater,  who  is  called  by  Squier  and  Davis  **  the  pioneer  in  this 
department,"  not  having  been  published  until  1819.  Full  descriptions 
and  measurements  of  several  of  these  mounds,  particularly  that  of  Circle- 
ville,  were  made  and  sent  to  his  friend,  J.  G.  Swift.  To  most  youths  of 
his  age  those  remains  of  structures,  built 

**  while  yet  the  Greek 
Was  hewing  the  Pentilicus  to  forms 
Of  symmetry,  and  rearing  on  its  rock 
The  glittering  Parthenon," 

would  have  been  passed  over  with  vague  curiosity  or  listless  indifference. 
Not  so  with  young  Totten.  Although  not  able,  perhaps,  to  perceive  all 
the  ethnological  importance  which  has  since  been  attached  to  them,  he 
could  yet  appreciate  them  as  objects  of  high  interest,  as  vestiges  of  the 
races  which  had  inhabited  the  country,  and  give  his  time  to  their  exami- 
nation and  measurement. 
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During  the  two  years  which  he  passed  in   the  office  of  his  uncle  at 
Ludlow's  station  near  Cincinnati,  he  was  a  companion  of  several  young 
men  who  subsequently  became  conspicuous,  among  whom  were  Nicholas 
Longworth,  Samuel  Perry,  Daniel  Duke,  Thomas  Pierce,  anfi  Peyton 
Symmes,  all  of  whom  are  now  dead.     His  tastes,  however,  led  him  back 
to  the  army,  (from  which  he  had  resigned  shortly  after  his  promotion,) 
and,  Februrary  23,  1808,  he  was  reappointed  a  second  lieutenant  of  engi- 
neers, his  commission  bearing  the  same  date  as  that  of  his  subsequent 
friend,    brother   engineer   officer,   and    professional    associate,    Sylvanus 
Thayer,  of  national  fame  as  for  so  many  years  superintendent  of  the  Mili- 
tary Academy,  and  as  the  officer  for  whom  is  mainly  due  its  present  high 
grade  among  the  military  and  scientific  institutions  of  the  world.     Lieu- 
tenant Totten  commenced  his  career  as  a  military  engineer  under  Colonel 
Jonathan  Williams,  the  first  chief  of  the  corps,  and  was  engaged  on  the 
construction  of  Castles  Williams  and  Clinton,  New  York  harbor. 

At  the  commencement  of  the  war  with  England  Lieutenant  Totten 
was  assigned  to  duty  as  chief  engineer  of  the  army  under  Brigadier  Gen- 
eral Van  Rensselaer,  in  the  campaign  of  1812,  on  the  Niagara  frontier, 
and  in  that  capacity  took  a  conspicuous  part  in  the  battle  of  Queenstown. 
He  was  subsequently  chief  engineer  of  the  army  under  the  command  of 
Major  General  Dearborn,  in  the  campaign  of  1813,  and  of  the  army  under 
Major  General  Izard  and  Brigadier  General  Macomb,  in  the  campaign 
of  1814,  on  Lake  Champlain.  Having  been  promoted  to  a  captaincy  in 
1812,  he  was  in  June,  1813,  brevetted  major,  for  "meritorious  services," 
and  September  11,  1814,  lieutenant  colonel,  for  "gallant  conduct  at  the 
battle  of  Plattsburg;"  his  efficient  services  as  an  engineer  in  the  defensive 
arrangements  of  that  field  having  contributed  powerfully  to  the  success- 
ful issue. 

The  termination  of  the  war  may  be  considered  as  the  close  of  one 
period  in  the  life  and  services  of  General  Totten,  and  the  commencement 
of  another;  or  rather  it  may  be  said,  that  the  events  of  which  we  have 
traced  a  faint  outline  were  but  the  preparation  and  training  of  his  mind 
for  the  real  work  of  his  life.  Reared  under  the  eyes  and  guardianship  of 
a  relative  distinguished  for  his  mathematical  attainments,  receiving  as 
extensive  a  military  and  scientific  education  as  West  Point  at  that  early 
day  could  give,  called  by  his  position  in  Surveyor  General  Mansfield's 
office,  not  only  to  exercise  the  science  which  the  duties  involved,  but  to 
take  extended  views  of  our  country  as  to  the  interconnection  of  its  parts, 
and  their  relations  to  commerce  or  war,  then  practically  taught  the  duties 
of  a  military  engineer  in  what  concerns  the  defence  of  harbors,  and  finally 
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carried  through  the  ordeal  of  actual  war  in  the  campaigns  of  armies  in  the 
field,  he  was  now  prepared  for  the  great  work  of  his  life — the  fortification 
of  our  seahoard  frontier.  When  I  call  this  the  great  work  of  his  life,  I 
am  not  unaware  that  it  is  but  a  part  of  that  work — still  the  most  import- 
ant part,  and  one  to  which  his  other  labors  may  be  considered  incidental. 

A  brief  reference  to  the  condition  and  progress  of  sea-coast  defense  at 
that  period  is  here  appropriate.  Previous  to  the  Revolution,  our  seaport 
towns  had  not  grown  into  large  cities,  nor  were  there  great  naval  estab- 
lishments or  military  depots  to  invite  the  enterprises  of  an  enemy. 
During  that  contest,  the  harbors  of  Boston,  New  York,  Philadelphia, 
Charleston,  &c.,  had  been,  to  a  certain  extent,  "fortified"  against  naval 
attack  by  slight  earthen  batteries,  or  in  some  few  cases  by  small  and  (as 
we  would  now  call  them)  insignificant  earthen  forts.  A  work  of  palmetto 
logs  and  sand  on  Sullivan's  Island,  Charleston  Harbor,  mounting  but  30 
guns,  decisively  repulsed,  early  in  the  Revolutionary  war,  the  attack  of 
the  British  fleet  under  Sir  Peter  Parker,  consisting  of  two  frigates  and  six 
sloops-of-war,  carrying  about  270  guns,  destroying  four  of  the  smaller 
vessels,  and  inflicting  a  loss  of  205  killed  and  wounded  (eleven  times  as 
many  per  gun  employed  against  them  as  the  English  lost  at  Trafalgar;) 
thus  decisively  demonstrating  the  value  of  fortifications,  and  the  superiority 
of  land  batteries  to  ships.  But  with  an  immense  sea-coast  line  and  sparse 
population,  it  was  impossible  to  hold  our  seaports  against  the  great  naval 
power  of  the  mother  country,  and  the  war  of  the  Revolution  was  mainly 
a  contest  of  land  forces.  After  the  attainment  of  our  independence,  the 
importance  of  fortifying  our  harbors  impressed  itself  on  the  mind  of  Gen- 
eral Washington,  and  the  political  agitations  which  grew  out  of  the 
French  Revolution,  and  which  threatened  to  involve  the  new-born  Power 
of  the  West,  prompted  early  action  in  this  direction.  In  that  day  war, 
though  a  science,  had  not  grown  into  one  which  makes  tributary  to  it  all 
other  sciences,  as  it  has  since  done.  Fortification,  indeed,  had  reached  a  high 
degree  of  perfection,  but  the  elaborate  treatises  on  that  subject  scarcely 
touched  the  subject  of  harbor  defense,  so  little  art  was  apparently  sup- 
posed to  be  involved  in  throwing  up  batteries  to  defend  the  entrances  of 
ports.  The  art  of  a  Vauban  and  Cormontaigne  was  little  concerned  in 
the  war  from  which  we  had  just  emerged,  and  the  circumstances  were 
too  dissimilar,  the  theatre  too  large  and  too  thinly  populated,  the  armies 
engaged  too  small,  to  afford  to  the  precepts  of  a  Lloyd  or  a  TemplehofF 
much  apparent  applicability.  While  the  war  developed  generals  of 
unquestionable  ability  in  the  spheres  in  which  they  acted,  it  seemed  to  be 
conceded,  that  for  military  science,  and  especially  for  the  art  of  fortification. 
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wc  must  look  to  Europe.  Hence  we  find  so  many  of  the  early 
harbor  defences  of  our  principal  seaport  towns  to  have  been  built  under 
the  direction  of  foreign  officers  who  had  found  employment  among  us,  and 
who  did  not  always  possess  the  knowledge  of  the  art  to  which  they  laid  claim. 

The  importance  of  a  Military  Academy  for  the  training  of  officers  for 
the  military  service,  and  especially  for  the  engineers  and  artillery,  had 
been  acknowledged  even  from  the  very  outset  of  the  struggle  for  inde- 
pendence. We  find  even  the  Continental  Congress  appointing  a 
committee  "to  prepare  and  bring  in  a  plan  of  a  Military  Academy,"  and 
the  first  Secretary  of  War,  General  Knox,  in  an  official  report  to  the 
President,  discusses  the  subject  at  much  length.  The  establishment  of 
such  an  institution  is  known  to  have  been  a  favorite  object  of  General 
Washington,  and  in  his  annual  message  in  1793  he  suggests  the  inquiry, 
"whether  a  material  feature  in  the  improvement"  of  the  system  of  military 
defense  "ought  not  to  afford  an  opportunity  for  the  study  of  those 
branches  of  the  art  which  can  scarcely  ever  be  attained  by  practice  alone;" 
and  in  1796  he  states  that  "the  desirableness  of  this  institution  had  con- 
stantly increased  with  every  new  view  he  had  taken  of  the  subject." 

An  act  of  Congress  of  1794  had  provided  for  a  corps  of  artillerists  and 
engineers,  to  consist  of  four  battalions,  to  each  of  which  eight  cadets 
were  to  be  attached,  and  made  it  the  duty  of  the  Secretary  of  War  to 
procure  books,  instruments  and  apparatus  fot  the  benefit  of  said  corps'; 
and  in  1798  Congress  authorized  the  raising  of  an  additional  regiment, 
increased  the  number  of  cadets  to  fifty-six,  and  empowered  the  President 
to  appoint  four  teachers  of  the  arts  and  sciences  necessary  to  the  efficiency 
of  this  corps."  Of  the  four  teachers,  none  were  appointed  prior  to 
January,  1801,  at  which  time  Mr.  George  Barron  was  appointed  teacher 
of  mathematics,  and  the  institution,  which  was  nothing  more  than  a 
mathematical  school  for  the  few  cadets* then  in  the  service,"  was  nomi- 
nally established. 

It  was  soon  discovered  than  the  regiment  of  artillerists  and  engineers 
could  not  combine  with  effect  the  two  duties  assigned  to  its  members, 
and  a  law  was  therefore  framed  separating  them  into  two  corps,  and 
declaring  that  the  corps  of  engineers  should  be  stationed  at  West  Point, 
New  York,  and  should  constitute  a  Military  Academy.  This  act  of 
March  16,  1802,  which  is  the  organic  law  of  the  Corps  of  Flngineers  and 
of  the  Military  Academy,  provided  for  the  appointment  of  a  certain  num- 
ber of  officers  and  cadets,*  (not  to  exceed  twenty  in  all,)  and  declared  that 

^Besides  ten  cadets  of  engineers,  forty  cadets  *'of  artillery"  were  authorized  by  this 
law;  making  fifty  cadets  in  all. 
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"the  principal  engineer,  or,  in  his  absence,  the  next  in  rank,  shall  have  the 
superintendence  of  the  Military  Academy,  under  the  direction  of  the 
President  of  the  United  States." 

It  is  not  my  purpose  here  to  follow  further  the  history  of  that  institu- 
tion; I  have  alluded  to  its  initiation  as  a  step  taken  to  provide  for  an 
acknowledged  want  of  the  period — an  institution  for  teaching  the  military 
sciences  to  young  men  entering  the  army,  and  for  creating  a  competent 
Corps  of  Engineers,  It  was  soon  found,  however,  that  the  duties  of  engi- 
neer officers  were  inconsistent  with  their  remaining  at  West  Point,  and 
themselves  constituting  "a  Military  Academy."  Most  of  them  were 
soon  called  to  duties  along  the  seaboard,  in  constructing  our  fortifications, 
while,  as  the  wants  of  the  service  and  of  the  Academy  have  been  more 
clearly  seen,  the  number  of  cadets  has  been  increased,  to  supply  not  only 
the  engineers  and  artillery,  but  officers  of  all  arms  of  the  service,  and  the 
various  professorships  and  departments  of  instruction  now  existing  have 
been  established. 

As  the  duties  of  the  corps  became  more  and  more  extensive,  its  chief, 
though  charged  with  the  administration  of  its  affairs,  could  not  be  con- 
stantly present  at  the  Academy,  and  it  ultimately  became  apparent  that 
the  immediate  superintendency  of  such  an  institution  was  incompatible 
with  his  proper  functions.  In  1817,  an  officer  selected  from  the  corps 
(Brevet  Major  Sylvanus  Thayer,  to  whom  allusion  has  already  been  made) 
was  appointed  permanent  superintendent  of  the  Academy,  and  made  sub- 
ject only  to  the  orders  of  the  President  of  the  United  States. 

Major  (afterwards  Colonel)  Jonathan  Williams,  a  near  relative  of  Dr. 
Franklin,  whom  he  accompanied,  as  secretaty,  to  France,  where  he  studied 
the  military  sciences,  and  made  himself  acquainted  with  the  standard 
works  on  fortification,  was  the  first  chief  engineer  of  the  United  States 
under  the  law  of  1802.  He  was  an  officer  of  decided  merit,  much 
beloved  by  his  subordinates,  and  is  justly  styled  the  father  of  the  Corps  of 
Engineers  and  of  the  Military  Academy. 

While  exercising  his  superintendence  of  the  Academy,  he  devoted  him- 
self personally  to  the  fortification  of  New  York  Harbor,  and  most  of  the 
forts  which  constitute  the  inner  line  of  defense  of  that  harbor — Fort 
Columbus,  Castles  Williams  and  Clinton,  (Castle  Garden,)  and  a  work 
similar  to  the  last  named,  located  two  or  three  miles  higher  up  the  river 
(Fort  Gansevoort) — were  planned  by  him,  and  built  under  his  immediate 
supervision. 

Castle  Williams  was  the  first  'Vasemated"  battery  erected  in  this  coun- 
try, (built  in  1807-10,)  and  was  planned  after  the  system  of  Montalembert, 
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with  which,  as  we  have  seen,  Colonel  Williams  had  made  himself 
acquainted  in  France.  This  and  other  works  of  Colonel  Williams, 
thoug:h  they  have  been  superficially  and  ignorantly  criticised,  were  really 
meritorious,  and  do  not  suffer  by  comparison  with  European  structures 
of  the  same  or  even  much  more  recent  dates. 

The  indications  of  an  approaching  war  with  England,  and  the  obvious 
inadequacy  of  existing  fortifications,  had  led  to  renewed  exertions,  and 
prompted  the  works  just  mentioned  and  others  at  all  our  seaports,  so  that 
when  the  war  broke  out  there  was  not  a  town  of  any  magnitude  upon  the 
coast  not  provided  with  one  or  more  batteries.  But  most  of  the  works 
so  thrown  up  before  the  subject  had  been  studied  and  systematized  as  a 
whole  were  defective  in  design,  small,  weak,  and,  being  built,  for  present 
economy,  of  cheap  materials  and  workmanship,  very  perishable.  In  the 
main,  however,  they  answered  their  purpose — more,  perhaps,  through  an 
undue  respect  for  them  on  the  part  of  our  foe  than  through  their  intrinsic 
strength.  It  was  not  till  after  the  close  of  the  war  with  England  that  a 
permanent  system  of  coast  defense  was  entered  upon  by  our  government. 
Indeed,  without  the  experience  of  that  war  it  is  doubtful  whether  a 
measure,  always  so  unpopular  and  generally  so  little  understood  as  a 
national  system  of  fortifications,  could  have  gained  the  support  of  Con- 
gress and  of  the  people.  A  "board  of  engineers"  was  constituted  in  1816, 
with  instructions  to  make  examinations  of  the  sea-coast,  and  to  prepare 
plans  for  defensive  works,  subject  to  the  revision  of  the  Chief  Engineer 
and  the  sanction  of  the  Secretary  of  War. 

Up  to  this  period  the  Military  Academy  had  maintained  a  sort  of 
embryo  existence,  without  definite  form  or  a  prescribed  system.  The 
annual  term  of  study  lasted  from  April  to  November,  all  the  intermediate 
months  being  vacation.  No  fixed  number  of  terms  was  necessary  to 
graduation,  nor  was  it  prescribed  what  should  be  studied.  Some  cadets 
remained  but  a  single  term  before  being  commissioned  ;  others,  several 
years.  Although  this  period  produced  officers  who  afterwards  became 
highly  distinguished  in  engineering,  (as  well  as  in  other  branches  of  mili- 
tary art,)  it  is  not  surprising  that  the  government  yet  entertained  the 
common  notion  that  only  in  Europe,  and  especially  in  France,  could  high 
military  science  be  found ;  nor  that,  in  undertaking  so  vast  and  costly  a 
work  as  the  fortification  of  our  sea-coast,  distrust  should  have  been  felt  in 
the  unaided  abilities  of  our  own  engineer  officers.  A  distinguished  French 
engineer.  General  Simon  Bernard,  was  invited  to  this  country,  and,  as 
'  assistant"  in  the  Corps  of  Engineers,  (an  office  created  for  the  purpose 
by  Congress,)  made  a   member  of  the  board  which,  as  first  constituted. 


November  16,  1816,  consisted  of Hiiinself  as  presioent,  Colonel  William 
McRee,  and  Lieutenant  Colonel  }.  G.  Totten.  In  1817  Colonel  Totten 
was  relieved,  and  appears  to  have  been  stationed  at  Rouse's  Point,  Lake 
Champlain,  in  charge  of  fortifications  at  that  place,  and  the  board  to  have 
been  composed  of  Brigadier  General  J.  G.  Swift,  Chief  EnEinecr,  Briga- 
dier General  Bernard,  and  Colonel  McRee;  but  Colonel  Totten  was 
again  made  a  member  in  1810,  and  (both  General  Swift  and  Colonel 
McRee  having  resigned)  the  permanent  board  came  to  consist  of  Bernard 
and  Totten  alone,  and  the  labor  of  working  out  the  fundamental  princi- 
ples of  the  system,  and  of  elaborating  the  projects  of  defense  for  the  great 
seaports,  thus  devolved  mainly  upon  these  two  officers,  though  naval 
officers  of  rank  and  experience  were  associated  with  them  whenever  their 
examinations  included  positions  for  dock-yards,  naval  depots,  or  other 
objects  which  concerned  the  naval  service. 

Though  the  advent  of  a  foreign  officer,  and  his  assignment  to  this  duty, 
under  the  anomalous  designation  of  "assistant"  in  the  Corps  of  Engineers, 
naturally  caused  some  feeling,  yet  it  can  scarcely  be  doubted  that  the 
influence  of  the  proceeding  was  beneficial.  If  in  Swift,  McRee,  Totten, 
Thayer,  and  many  others,  were  found  high  engineering  abilities  and 
acquirements,  it  is  no  less  true,  that  professional  association  with  such  a 
man  as  Bernard  was  calculated  to  stimulate  to  higher  attainments  and 
more  zealous  exertion.  The  spirit  of  emulation  alone  would  induce  our 
own  officers  to  prove  to  the  country  that  they  were  not  inferior  to  others. 
To  high  military  and  scientific  acquirements  and  great  experience  in  his 
professional  duties,  General  Bernard  united  to  the  qualities  of  an  amiable 
and  acccomplished  gentleman  the  tact  to  adapt  himself  to  his  peculiar 
position  without  wounding  the  pride  of  those  with  whom  he  was  thus 
associated.  The  prestige  of  his  name  aided  powerfully  in  sustaining,  with 
the  administration  and  with  Congress,  the  measures  which  the  board 
found  necessary  to  recommend,  and  in  establishing  firmly,  as  a  part  of  our 
national  policy,  the  system  of  sea-coast  defense  by  fortifications.  In 
recounting  the  origin  and  growth  of  the  system,  it  is  but  just  to  give  that 
name  an  honorable  mention. 

By  the  board  of  engineers  of  which  I  have  been  speaking  a  series  of 
reports  was  drawn  up,  which,  mostly  from  the  pen  of  our  departed  associate, 
form  his  best  memorial,  and  exhibit  in  a  masterly  manner  the  principles 
of  sea-coast  and  harbor  defense,  and  their  application  to  our  own  country. 
In  a  paper  of  this  kind  ft  will  not  be  out  of  place  to  give  some  idea,  at 
least,  of  the  arguments  and  views  contained  in  these  documents.  An 
elaborate   report  of  1826,  from  which  I  quote,  gives  a  general  r 
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the  principles  which  have  guided  the  labors  of  the  board,  and  of  the 
results  arrived  at : 

**The  means  of  defense  for  the  seaboard  of  the  United  States,  consti- 
tuting a  system,  may  be  classed  as  followed  :  First,  a  navy;  second, 
fortifications;  third,  interior  communications  by  land  and  water;  and 
fourth,  a  regular  army  and  well-organized  militia. 

^Tbe  navy  must  be  provided  with  suitable  establishments  for  construc- 
tion and  repair,  stations,  harbors  of  rendezvous,  and  ports  of  refuge,  all 
secured  by  fortifications  defended  by  regular  troops  and  militia,  and 
supplied  with  men  and  materials  by  the  lines  of  intercommunication. 
Being  the  only  species  of  offensive  force  compatible  with  our  domestic 
institutions,  it  will  then  be  prepared  to  act  the  great  part  which  its  early 
achievements  have  promised,  and  to  which  its  high  destiny  will  lead. 

*"*" Fortifications  must  close  all  important  harbors  against  an  enemy,  and 
secure  them  to  our  military  and  commercial  marine;  second,  must  deprive 
an  enemy  of  all  strong  positions  where,  protected  by  naval  superiority,  he 
might  fix  permanent  quarters  in  our  territory,  maintain  himself  during  the 
war,  and  keep  the  whole  frontier  in  perpetual  alarm  ;  third,  must  cover 
the  great  cities  from  attack;  fourth,  must  prevent  as  far  as  practi- 
cable the  great  avenues  of  interior  navigation  from  being  blockaded  at 
their  entrances  into  the  ocean;  fifth,  must  cover  the  coastwise  and  interior 
navigation  by  closing  the  harbors  and  the  several  inlets  from  the  sea  which 
intersect  the  lines  of  communication,  and  thereby  further  aid  the  navy  in 
protecting  the  navigation  of  the  country  ;  and  sixth,  must  protect  the 
great  naval  establishments. 

*"  Interior  communications  will  conduct  with  certainty  the  necessary 
supplies  of  all  sorts  to  the  stations,  harbors  of  refuge,  and  rendezvous, 
and  the  establishments  for  construction  and  repair,  for  the  use  both  of 
the  fortifications  and  the  navy ;  will  greatly  facilitate  and  expedite  the 
concentration  of  military  force  and  the  transfer  of  troops  from  one  point 
to  another;  insure  to  these  also  unfailing  supplies  of  every  description,  and 
will  preserve  unimpaired  the  interchange  of  domestic  commerce  even 
during  periods  of  the  most  active  external  warfare. 

The  army  and  militia^  together  with  the  marine,  constitute  the  vital 
principle  of  the  system. 

Trom  this  sketch  it  is  apparent  that  our  system  of  defense  is  composed 
of  elements  whose  numerous  reciprocal  relations  with  each  other  and  with 
the  whole  constitute  its  excellence;  one  element  is  scarcely  more  depend- 
ent than  the  whole  system  is  on  any  one.  Withdraw  the  navy,  and  the 
defense  becomes  merely  passive;  withdraw  interior  communications  from 
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■'U  ijut  iMwy  ^  inferior  to  that  of  the  enemy,  it  can  afford,  of 
(;iMIW,  UiUaivIcO  bv  fortifications,  but  a  feeble  resistance,  single  ships 
tmiiu  MMtilcJ  by  whole  fleets;  if  it  be  equal,  or  superior,  having  num- 
etw«  pt>im«  «long  an  extended  frontier  to  protect,  and  being  unable 
tv  »;H«Ke<«r*W>  because  ignorant  of  the  selected  point  of  attack,  every 
1>U(M  uiuat  be  simultaneously  guarded:  our  separate  squadrons  may 
(ttMClvtc  be  captured  in  detail  by  the  concentrated  fleet  of  the  attack- 
ing l>«>wct.  U  we  attempt  to  concentrate  under  an  idea  that  a  favorite 
(>bi^(  ol  the  enemy  is  foreseen,  he  will  not  fail  to  push  his  forces 
utHA»  the  places  thus  left  without  protection.  This  mode  of  defence 
is,  luble  to  the  further  objections  of  being  exposed  to  fatal  disasters, 
Allh»kij{h  not  engaged  with  an  enemy,  and  of  leaving  the  issue  of 
cwiHici  often  to  be  determined  by  accident,  in  spite  of  all  the  efforts  of 
tjuucitge  anil  skill.  If  it  were  attempted  to  improve  upon  this  mode 
hv  atJiJinK  temporary  batteries  and  field  works,  it  would  be  found 
ihM,  besides  being  weak  and  inadequate  from  their  nature,  the  most 
tuiublc  positions  for  these  works  must  often  be  neglected,  under  a 
ncvwaary  condition  of  the  plan,  that  the  ships  themselves  be  defended; 
t>lh«[wiKe,  they  must  either  take  no  part  in  the  contest,  or  be 
dvjitroycd  by  the  superior  adversary." 

It  i»   hardly  to  be   expected  that   a  system  affording  so  much  room 
lor  discussion,  and  by  its  importance  inviting  it,  should,  especially  in  ^ 
this   country,  escape   adverse   judgement.      Military  and    naval    men^j 
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congressmen,  and  even  cabinet  officers,  have  assailed  it,  called  in 
question  the  principles  on  which  it  is  based,  or  denied  the  judicious- 
ness of  their  application.  The  forms  and  sources  of  assault  have  been 
varied,  but  there  has  been  really  no  great  difference  in  the  substance, 
of  which,  perhaps,  as  good  an  expression  as  any  may  be  found  in  these 
dogmas,  forming  the  pith  of  a  criticism  from  no  less  a  scource  than 
the  Secretary  of  War,  Mr.  Cass,  approved  by  the  President,  General 
Jackson : 

"1st.  That  for  the  defence  of  the  coast,  the  chief  reliance  should 
be  on  the  navy; 

''2d.  That  in  preference  to  fortifications,  floating  batteries  should 
be  introduced  wherever  they  can  be  used; 

"3d.  That  we  are  not  in  danger  of  large  expeditions;  and,  conse- 
quently, 

"4th.  That  the  system  of  the  board  of  engineers  comprises  works 
which  are  unnecessarily  large  for  the  purposes  which  they  have  to 
fulfil." 

Owing  to  these  strictures,  the  House  of  Representatives,  by  resolu- 
tions of  April  9,  1840,  called  upon  the  War  Department  for  a  report 
of  a  full  and  connected  system  of  national  defence.  The  duty  was 
committed  by  the  Secretar>'  of  War  to  a  board  of  officers  of  the  army 
and  navy,  among  whom  was  Colonel  Totten,  and  by  whom  the  report 
was  drawn  up.  It  was  entirely  approved  by  the  Secretar>^  of  War, 
Mr.  Poinsett,  and  is  universally  admitted  to  be  one  of  the  most  able 
and  comprehensive  expositions  of  the  whole  subject  of  sea-coast 
defence  extant,  and  a  complete  refutation  of  the  objections  made  to 
our  existing  system.  The  discussion  of  the  first  and  principal  propo- 
sition— that  of  defence  by  the  navy — is  so  interesting  and  instructive 
that,  though  long,  I  venture  to  quote  it: 

"The  opinion  that  the  navy  is  the  true  defence  of  the  countr>^  is  so 
acceptable  and  popular,  and  is  sustained  by  such  high  authority,  that 
it  demands  a  careful  examination. 

"Before  going  into  this  examination,  we  will  premise  that  by  the 
term  'navy'  is  here  meant,  we  suppose,  line-of -battleships,  frigates, 
smaller  sailing  vessels,  and  armed  steamships,  omitting  vessels  con- 
structed for  local  uses  merely,  such  as  floating  batteries. 

"For  the  purpose  of  first  considering  this  proposition  in  its  simplest 
terms,  we  will  begin  by  supposing  the  nation  to  possess  but  a  single 
seaport,  and  that  this  is  to  be  defended  by  a  fleet  alone. 
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S:>s»s;Ai  v>ur  fleet  be  equal  to  the  enemy's,  the  defence  might  be 
vv'ait»A*c\\  .ukI  it  probably  would  be  so.  Still,  hazard,  some  of  the 
•  ii,ui\  iui:vhaps  liable  to  attend  contests  of  this  nature,  might  decide 
ij^uiuM  us:  and  in  that  event,  the  consequences  would  be  even  more 
Ji\.unUv>us  than  on  the  preceding  supposition.  In  this  case  the 
V  haiKcs  of  victory  to  the  two  parties  would  be  equal,  but  the  conse- 
viucncos  very  unequal.  It  might  be  the  enemy's  fate  to  lose  his 
whole  fleet,  but  he  could  lose  nothing  more;  while  we  in  a  similar 
attempt  would  lose  not  only  the  whole  fleet,  but  also  the  object  that 
the  fleet  was  designed  to  protect. 

^^If  superior  to  the  enemy,  the  defence  of  the  port  would  in  all 
respects  be  complete.  But  instead  of  making  an  attack,  the  enemy 
would,  in  such  case,  employ  himself  in  cutting  up  our  commerce  on  the 
ocean;  and  nothing  could  be  done  to  protect  this  commerce  without 
leaving  the  port  in  a  condition  to  be  successfully  assailed. 

**In  either  of  the  above  cases  the  fleet  might  await  the  enemy  in 
front  of  the  harbor,  instead  of  lying  within.  But  no  advantage  is 
apparent  from  such  arrangement,  and  there  should  be  superadded  the 
risk  of  being  injured  by  tempests,  and  thereby  being  disqualified  for 
the  duty  of  defence,  or  of  being  driven  off  the  coast  by  gales  of  wind, 
thus  for  a  time  removing  all  opposition. 

*4n  the  same  cases  also,  especially  when  equal  or  superior  to  the 
enemy,  our  fleet,  depending  on  having  correct  and  timely  notice  as 
to  the  position  and  state  of  preparation  of  the  enemy's  forces,  might 
think  proper  to  meet  him  at  the  outlet  of  his  own  port,  or  intercept 
him  on  his  way,  instead  of  awaiting  him  within  or  off  our  own 
harbor.  Here  it  must  be  noticed  that  the  enemy,  like  ourselves,  is 
supposed  to  possess  a  single  harbor  only;  but,  having  protected  it  by 
other  means,  that  his  navy  is  disposable  for  offensive  operations.  If 
it  were  attempted  thus  to  shut  him  within  his  own  port,  he,  in  any 
case  but  that  of  decided  inferiority,  would  not  hesitate  to  come  out 
and  risk  a  battle;  because,  if  defeated,  he  could  retire  under  shelter 
of  his  defences  to  refit;  and  if  successful,  he  could  proceed  with  a 
small  portion  of   his  force — even  a  single  vessel  would  suffice — to  the 
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capture  of  our  port  now  defenceless,  while,  with  the  remainder,  he 
would  follow  up  his  advantage  over  our  defeated  vessels,  not  failing 
to  pursue  into  their  harbor  should  they  return  thither. 

''Actual  superiority  on  our  part  would  keep  the  enemy  from  volun- 
teering a  battle;  but  it  would  be  indispensable  that  the  superiority  be 
steadily  maintained,  and  that  the  superior  fleet  be  constantly  present. 
If  driven  off  by  tempests,  or  absent  from  any  other  cause,  the  block- 
aded fleet  would  escape,  when  it  would  be  necessary  for  our  fleet  to 
fly  back  to  the  defence  of  its  own  port.  Experience  abundantly 
proves,  moreover,  that  it  is  in  vain  to  attempt  to  shut  a  hostile 
squadron  in  port  for  any  length  of  time.  It  seems,  then,  that 
whether  we  defend  by  remaining  at  home,  or  by  shutting  the  enemy's 
fleet  within  his  .own  harbor,  actual  superiority  in  vessels  is  indispen- 
sable to  the  security  of  our  own  port. 

''With  this  superiority  the  defence  will  be  complete,  provided  our 
fleet  remains  within  its  harbor.  But  then  all  the  commerce  of  the 
country  upon  the  ocean  must  be  left  to  its  fate;  and  no  attempt  can 
be  made  to  react  offensively  against  the  foe,  unless  we  can  control  the 
chances  of  finding  the  enemy's  fleet  within  his  port,  and  the  still  more 
uncertain  chance  of  keeping  him  there;  the  escape  of  a  single  vessel 
being  sufficient  to  cause  the  loss  of  our  harbor.  Let  us  next  see  what 
will  be  the  state  of  the  question  on  the  supposition  of  numerous 
important  ports  on  either  side,  instead  of  a  single  one,  relying  on  our 
part  still  exclusively  on  a  navy. 

"In  order  to  examine  this  question,  we  will  suppose  our  adversary 
to  be  fortified  in  all  his  harbors,  and  possessed  of  available  naval  means, 
equal  to  our  own.  This  is  certainly  a  fair  supposition;  because  what 
is  assumed  as  regards  his  harbors  is  true  of  all  maritime  nations, 
except  the  United  States;  and  as  regards  naval  means,  it  is  elevating 
our  own  strength  considerably  above  its  present  measure,  and  above 
that  it  is  likely  to  attain  for  years. 

"Being  thus  relatively  situated,  the  first  difference  that  strikes  us 
is,,  that  the  enemy,  believing  all  his  ports  to  be  safe  without  the 
presence  of  his  vessels,  sets  himself  at  once  about  making  our  seas 
and  shores  the  theatre  of  operations,  while  we  are  left  without  choice 
in  the  matter;  for  if  he  thinks  proper  to  come,  and  we  are  not  present, 
he  attains  his  object  without  resistance. 

"The  next  difference  is,  that  while  the  enemy  (saving  only  the 
opposition  of  Providence)  is  certain  to  fall  upon  the  single  point, 
or  the  many  points  he  may  have  selected,  there  will  exist  no  previous 
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iiulications  ot  his  particular  choice,  and,  consequently,  no  reason  for 
preparing  our  defenct?  on  one  point  rather  than  another;  so  the  chance 
of  iu)t  bcini;  present  and  ready  on  his  arrival  are  directly  in  propor- 
tion to  the  number  of  our  ports — that  is  to  say,  the  greater  the  num- 
ber ot  ports,  the  greater  the  number  of  chances  that  he  will  meet  no 
opposition  whatever. 

''Another  difference  is,  that  the  enemy  can  choose  the  mode  of 
vvurtare  as  well  as  the  plan  of  operation,  leaving  as  little  option  to 
us  in  the  one  case  as  in  the  other.  It  will  be  necessary  for  us  to  act, 
in  the  rirst  instance,  on  the  supposition  that  an  assault  will  be  made 
with  his  entire  fleet;  because,  should  we  act  otherwise,  his  coming 
in  that  array  would  involve  both  fleet  and  coast  in  inevitable  defeat 
and  ruin.  Being  in  this  state  of  concentration,  then,  should  the 
enemy  have  any  apprehensions  about  the  result  of  a  general  engage- 
mentx  should  he  be  unwilling  to  put  anything  at  hazard,  or  should 
he»  for  any  other  reason,  prefer  acting  by  detachments,  he  can,  on 
appr\>aohing  the.  coast,  disperse  his  force  into  small  squadrons  and 
single  ships,  and  make  simultaneous  attacks  on  numerous  points. 
These  enterprises  would  be  speedily  consummated,  because,  as  the 
single  point  occupied  by  our  fleet  would  be  avoided,  all  the  detach- 
n\ents  would  be  unopposed;  and  after  a  few  hours  devoted  to  burning 
shipping,  or  public  establishments,  and  taking  in  spoil,  the  several 
expeditions  would  leave  the  coast  for  some  convenient  rendezvous, 
whence  they  might  return,  either  in  fleet  or  in  detachments,  to  visit 
other  portions  with  the  scourge. 

*4s  it  insisted  that  our  fleet  might,  notwithstanding,  be  so  arranged 
ns  to  meet  these  enterprises? 

**As  it  cannot  be  denied  that  the  enemy  may  select  his  point  of 
attack  out  of  the  whole  extent  of  coast,  where  is  the  prescience  that 
can  indicate  the  spot?  And  if  it  cannot  be  foretold,  how  is  that 
ubiquity  to  be  imparted  that  shall  always  place  our  fleet  in  the  path 
of  the  advancing  foe?  Suppose  we  attempt  to  cover  the  coast  by 
cruising  in  front  of  it,  shall  we  sweep  its  whole  length? — a  distance 
scarcely  less  than  that  which  the  enemy  must  traverse  in  passing  from 
his  coast  to  ours.  Must  the  Gulf  of  Mexico  be  swept  as  well  as  the 
Atlantic;  or  shall  we  give  up  the  Gulf  to  the  enemy?  Shall  we  cover 
the  southern  cities,  or  give  them  up  also?  We  must  unquestionably 
do  one  of  two  things:  either  relinquish  a  great  extent  of  coast,  con- 
fining our  cruisers  to  a  small  portion  only,  or  include  so  much  that  the 
chances  of  intercepting  an  enemy  would  seem  to  be  out  of  the  question. ' ' 
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The  report  then  goes  on  to  discuss  the  uses  for  defensive  purposes 
of  gunboats,  floating  batteries  and  steam  batteries,  as  distinguished 
from  the  navy  proper.  Admitting  their  usefulness,  and,  even  in  some 
cases,  their  necessity,  it  argues  w^ith  great  force  that  they  are  not  a 
substitute  for  and  cannot  supersede  fortifications,  and  it  sums  up  its 
argument  concerning  naval  defence  w^ith  the  following  broad  proposi- 
tions, to  which  it  challenges  opposition: 

''1st.  If  the  sea-coast  is  to  be  defended  by  naval  means  exclusively, 
the  defensive  force  at  each  point  deemed  worthy  of  protection  must 
be  at  least  equal  in  power  to  the  attacking  force. 

''2d.  As  from  the  nature  of  the  case  there  can  be  no  reason  for 
expecting  an  attack  on  one  of  these  points  rather  than  on  another, 
and  no  time  for  transferring  our  state  of  preparation  from  one  to 
another  after  an  attack  has  been  declared,  each  of  them  must  have 
assigned  to  it  the  requisite  means;  and, 

"3d.  Consequently  this  system  demands  a  power  in  the  defence 
as  many  times  greater  than  that  in  the  attack  as  there  are  points  to 
be  covered. 

"There  has  been  but  one  practice  among  nations  as  to  the  defence 
of  ports  and  harbors,  and  that  has  been  a  resort  to  fortifications.  All 
the  experience  that  history  exhibits  is  on  one  side  only;  it  is  the 
opposition  of  forts  or  other  works,  comprehended  by  the  term  fortifi- 
cation, to  attack  by  vessels,  and  although  history  affords  some 
instances  wherein  this  defence  has  not  availed,  we  see  that  the  resort 
is  still  the  same.  No  nation  omits  covering  the  exposed  points  upon 
her  seaboard  with  fortifications,  nor  hesitates  in  confiding  in  them.*' 

The  most  important  cases  of  such  successful  attacks,  viz.,  Copen- 
hag^,  Algiers,  San  Juan  de  Ulloa,  &c.,  are  then  described  and 
discussed,  to  show  that  the  deductions  drawn  from  them  are  erroneous, 
or  that  they  are  not  cases  in  point,  or  that  the  disastrous  result  has 
been  owing  to  the  neglected  condition,  imperfect  armament,  or 
unskillful  and  inadequate  defence  of  the  forts. 

The  report,  of  which  I  have  given  some  of  the  main  points,  may 
be  said  to  have  silenced  opposition  to  our  system  of  fortifications  for 
the  next  ten  yeais;  but,  in  a  form  modified  by  the  alleged  changes 
in  the  condition  of  the  country,  increase  of  population,  construction 
of  railroads,  &c.,  it  again  found  expression  in  a  resolution  of  Con- 
gress in  1851;  and  the  Secretary  of  War,  to  enable  himself  to  respond, 
called  upon  numerous  distinguished  army  and  navy  officers  for  an 
expression  of  their  opinions.     The  following  questions  were  addressed 


>«hM  extent  the  navigation  of    the 

:hc   application  of   steam   to  vessels 

and   other  military 

ordinary  merchant 

■ciiiporary  expedients,  can   be   relied 

„iioiit    fortifications    for  the   defence  of 

in;4«roi  population  on  the  northern  frontier 

<  <iK  uii  the  northern  lakes  obvia 

liinuing  the  system  of  fortifications  on  these 

.-;'oaK  to  these   critical    interrogations    is,  as 

:t)i&.  ^rrai  subject    has  to  be  dealt  with,   full 

'.     vitowing  pithy  paragraphs   exhibit  his  views, 

■t^;  lo  lie  in  front  of  the  city  of  New  York — 

.i.ie"t.  if   the  channels  of    approach  v 
,  .  .uld  ihc  100,000  or  200,000  new  men  poured 
.ii)f.  by  railroads,  although  armed  with  muskets 
:k    half  million   of    people   already  there?     It 
..  !liat    these   additional    forces   would,  like  the 
in-   utterly  powerless  in  the  way  of  resistance, 
'..  ir   command,  and,  if  resistance  were  attempted 
,    ',.;  «Tve  to  swell  the  list  of  casualties,  unless  they 
:i;iK^l  bfywnd  the  range  of  fire.      If  the  enemy's  expe- 
>mi;th)cvl.   according   to   the  second    supposed    mode   of 
U<i#J(>»t  w  occupation  for  some  time,  of  a  portion  of  the 
1<KU  >»  i»»Hy   places   this   resource   of  railroads  would    be 
.  IK-vAUlW  ihcn  the  duty  of  defence  would  fall  upon  the  army 
1^  i»t   ^W  fuuntry,  and   these  communications  would   swell 

1  i;*»vw»«B""^  "*  danger  to  the  coast,  this  chance  of  anj 
II,  MKi»y  to  land  and  march  any  distance  into  a  populousLl 
1,'%,K#*  ^^  '^'^  regarded,  whether  there  be  or  be  not  such  speedy  1 
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mode  of  receiving  re-enforcements,  and  our  system  of  fortifications 
has  little  to  do  with  any  such  danger.  In  preparing  against  maritime 
assaults,  the  security  of  the  points  to  be  covered  is  considered  to  be 
greatly  augmented  whenever  the  defence  can  be  so  arranged  as  to 
oblige  an  enemy  to  land  at  some  distance;  for  the  reason  that  oppor- 
tunity is  thereby  allowed,  in  the  only  possible  way,  for  the  spirit  and 
enterprise  of  the  people  to  come  into  play. 

'instead  of  being  designed  to  prevent  a  landing  upon  any  part  of 
the  coast,  as  many  seem  to  suppose,  and  some  allege  in  proof  of 
extravagant  views  on  the  part  of  the  system  of  defence,  the  system 
often  leaves  this  landing  as  an  open  alternative  to  the  enemy,  and 
aims  so  to  cover  the  really  important  and  dangerous  points  as  to 
necessitate  a  distant  landing  and  a  march  towards  the  object  through 
the  people.  It  is  because  the  expedition  would  easily  accomplish  its 
object  without  landing,  and  without  allowing  the  population  to  par- 
take in  the  defence,  that  the  fortifications  are  resorted  to.  For 
instance,  without  Fort  Delaware,  or  some  other  fort  low  down  on 
Delaware  bay,  an  enemy  could  place  his  fleet  of  steamers  in  front  of 
Philadelphia  by  the  time  his  appearance  on  the  coast  had  been  well 
announced  throughout  the  city.  And  in  spite  of  all  New  Jersey, 
Delaware,  and  lower  Pennsylvania,  he  could  levy  his  contributions, 
and  burn  the  navy  yard  and  shipping,  and  be  away,  in  a  few  hours. 
But  being  obliged,  by  the  fort  above  mentioned,  to  land  fully  forty 
miles  below  the  city,  the  resistance  to  his  march  may  be  safely  left 
to  the  courage  and  patriotism  that  will  find  ample  time  to  array  them- 
selves in  opposition.** 

Concerning  the  application  of  steam  to  vessels  of  war  he  says: 

^'The  application  of  steam  to  vessels  of  war  acts  upon  the  question 
of  seacoast  defence  both  beneficially  and  injuriously.  It  acts  injur- 
iously in  several  ways;  but  chiefly,  first,  bv  the  suddenness  and 
surprise  with  which  vessels  may  fall  upon  their  object,  and  pass  from 
one  object  to  another,  in  spite  of  distance,  climate,  and  season;  and, 
secondly,  by  their  ability  to  navigate  shallow  waters. 

''The  first  property,  by  which  squadrons  may  run  into  our  harbors, 
outstripping  all  warnings  of  their  approach,  affords  no  chance  for 
impromptu  preparations;  accordingly,  whatever  our  preparations  are 
to  be,  they  should  precede  the  war.  It  seems  past  all  belief  that  a 
nation  having  in  commission — as  France  and  England  always  have — 
a  large  number  of  war  steamers,  ready  for  distant  service  in  twenty- 
four  hours,  receiving  their  orders  by  telegraph,  capable  of  uniting  in 
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squad rons»  and  in  two  or  three  days  at  most  speeding  on  their  several 
paths  to  tall  upon  undefended  ports — it  is  not  to  be  expected,  I  say, 
that  thcv  should  delay  such  enterprises  until  temporary  resorts  could 
he  i;ot  rcadv  to  recenve  them.  And  yet  there  are  those  who  insist 
that  vNc  should  leave  defensive  measures  to  a  state  of  war — that  we 
should  let  the  day  supply  the  need! 

^  inadequate  as  all  such  measures  must  prove,  there  would  not  be 
time  to  arrange  even  these.  By  the  second  property,  due  to  their 
li^ht  drau>;ht  of  water,  these  vessels  will  oblige  the  defence  to  be 
extended  in  some  form  to  passages  or  channels  or  shoals  that  were 
before  adts^uately  guarded  by  their  shallowness.  The  bars  at  the 
mouth  ol  the  Mississippi  formerly  excluded  all  but  small  vessels-of- 
wai,  and  the  stn^ng  current  of  the  river  made  the  ascent  of  sailing 
vgjiscls  c\v.xedingly  uncertain  and  tedious.  Now  these  bars  and  cur- 
iciKs  are  impediments  no  longer;  and  all  the  armed  steamers  of  Great 
Britain  ^\\<i  France  might  be  formed  in  array  in  face  of  the  city  of 
New  Orleans  before  a  rumor  of  their  approach  had  been  heard. 

^^Had  the  English  expedition  of  1814,  attended  by  a  squadron  of 
Aime\l  steamers,  arrived  at  the  mouth  of  the  Mississippi,  a  few  trans- 
(HHt;^  nu^ht  have  been  taken  in  tow,  and  in  a  few  hours  the  whole 
iiimv  would  have  been  before  the  city.  Or  twelve  or  fifteen  such 
jiteamers  could  have  carried  the  whole  army  up  in  half  a  day,  without 
the  delay  of  transports.  Will  it  be  contended  that  the  attack  in  that 
form  would  have  been  repulsed  with  the  means  then  in  General  Jack- 
son*8  hands?  Would  the  landing,  or  even  the  presence  on  board  these 
steamships,  of  the  British  troops  have  been  necessary  to  burn  the 
citv  or  put  it  under  contribution?  Is  there  anything  now,  but  the 
existence  of  forts  on  the  river,  to  prevent  the  success  of  siich  an  attack 
by  fifteen  or  twenty  steamers  of  war,  allured  there  by  the  vastly 
increase  magnitude  of  the  spoil?'** 

While  the  enemy's  means  of  attack  are  thus  enhanced  by  the  use 
of  war  steamers,  General  Totten  contended  that  they  calnnot  be  relied 
upon,  as  a  subsitute  for  fortifications,  for  defence. 

^*I  do  not  assert,"  he  says,  ^^that  armed  vessels  would  not  be  useful 
in  coast  defence.  Such  an  idea  would  be  absurd.  I  shall  even  have 
occasion  to  show  a  necessity  for  this  kind  of  force,  in  certain  excep- 
tional cases.     It  is  the  general   proposition,  viz.,  that   armed  vessels, 

"•^The  experience  of  the  rebellion  has  proved  the  truth  of  General  Totten's  words. 
The  moment  the  forts  were  passed,  the  city  of  New  Orleans  was,  notwithstanding 
the  land  forces  under  Lovell,  at  Commodore  Farragut's  mercy.  I  have  alluded  to 
elsewhere  in  the  failure  of  the  forts. 


131 

and  not  fortifications,  are  the  proper  defences  for  our  vulnerable  points 
— a  proposition  the  more  dangerous,  because  seemingly  in  such  accord- 
ance with  the  well-tried  prowess  and  heroic  achievements  of  the  navy, 
that  we  have  now  to  controvert. 

^'Boston,  New  York,  Philadelphia,  Baltimore,  Charleston,  and 
New  Orleans  are,  we  will  suppose,  to  be  guarded,  not  by  forts,  but 
by  these  vessels,  on  the  occurrence  of  a  war  with  a  nation  possessing 
large  naval  means.  We  know  that  it  is  no  effort  for  such  nations  to 
despatch  a  fleet  of  twenty  line-of-battleships  and  frigates,  or  an  equal 
number  of  war  steamers,  or  even  the  combined  mass — both  fleets  in 
one. 

*%j^  ^^  ^^  ^^  ^^  %j^ 

^^  ^^  ^^  ^^  ^^  ^^ 

''What,  then,  shall  we  do  at  the  above-named  ports  severally?  Each 
is  justly  felt  to  be  an  object  worthy  of  an  enemy's  efforts,  and  each 
would  be  culpable  in  sending  elsewhere  any  part  of  the  force  required 
for  its  own  defence.  Each,  therefore,  maintains  a  naval  force  equal, 
at  least,  to  that  the  enemy  is  judged  to  be  able  to  send  promptly 
against  it.  Omitting  any  provision  for  other  places  scarcely  less 
important,  what  is  the  result?  It  is,  that  we  maintain  within  the 
harbors  of,  or  at  the  entrance  to,  these  places,  chained  down  to  this 
passive  defence,  a  force  at  least  six  times  as  large  as  that  of  the  enemy. 

''He  does  not  hesitate  to  leave  his  port,  because  it  will  be  pro- 
tected in  his  absence  by  its  fortifications,  which  also  afford  him  a 
sure  refuge  on  his  return.  He  sails  about  the  ocean,  depredating 
upon  our  commerce  with  his  privateers  and  small  cruisers,  putting 
our  small  places  to  ransom,  and  in  other  ways  following  up  appro- 
priate duties;  all  which  is  accomplished  without  risk,  because  our 
fleet,  although  of  enormous  magnitude,  must  cling  to  ports  which 
have  no  other  defence  than  that  afforded  by  their  presence.  They 
cannot  combine  against  him  singly,  for  they  cannot  know  where  he 
is;  and  must  not,  moreover,  abandon  the  object  which  they  were 
expressly  provided  to  guard. 

"It  would  really  seem  that  there  could  not  be  a  more  impolitic, 
inefficient,  and  dangerous  system,  as  there  could  not  certainly  be  a 
more  expensive  one." 

I  have  thus  extensively  quoted  from  the  reports  of  General  Totten, 
because  they  are  themselves  the  best  expressions  of  the  life  labors  and 
services  of  the  subject  of  our  memoir,  and  because  I  think  they  treat 
of  matters  which   should   be,  in   an  eminent   degree,  interesting   to 
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MttT  of  my  subject,  I  have  followed  these^ 
•  -XK  JjKc.  It  is  necessary  now  to  revert  to  aa  1 
H«^  itrrady  been  observed  that,  as  soon  as  the  1 
sufficiently  matured  the  general  system  ' 
t  oM*pl«ted  plans  for  the  works  first  required, 
jttvJ  -tteiBs*!***  to  the  duty  of  construction.  In  1828  Gem 
^t^ljiwtei'  Tttitcn  took  chatge  of  the  construction  of  Fort 
\cw|Mn  harbor,  and  continued  on  this  duty,  making  his 
^kiJcuv'i:  •a  tht  ti^wn  of  Newport,  until  December,  1838,  the  date 
•jI  hte-»pt>»>ii«ti»cm  as  chief  of  the  corps  of  engineers.  This  work, 
tlw  NCi^Mhl  in  magnitude  of  the  fortifications  of  the  United  States,  is 
MK  »1  tlw  best  monuments  of  his  genius  as  a  military  engineer. 
Kl^wa  *t^  peculiar  relations  to  the  land  defence,  it  called  for  the  appli- 
CMiuu  uf  mtist  of  those  rules  of  the  art  and  many  of  those  special 
Aitautcments  which  form  the  themesof  treatises  upon  "fortification," 
aiul  which,  generally,  have  but  a  very  limited  application  to  works 
aS  harboJ'  defence.  In  these  respects  it  has  no  parallel  with  us;  and 
\n  the  treatment  of  the  case  and  happy  adaptation  of  means  to  the 
ei»d.  Colonel  Totten  exhibited  a  mastery  of  all  the  details  of  the  art, 
which  proves  his  technical  skill  and  minute  .  knowledge  to  be  fully 
equal  to  the  power  of  broad  generalization  I  have  already  endeavored 
to  illustrate.  But  Colonel  Totten  found  here  yet  another  field  for 
ptijfcssional  usefulness — another  tract  to  explore.  The  art  of  the 
civil  engineer  (I  use  the  phrase  in  its  application  to  mere  constructien, 
whether  it  he  of  a  military  or  civil  work)  was  yet  in  its  infancy  in 
this  country.  Our  resources  in  building  materials  were  almost 
unknown,  their  qualities  and  adaptabilities  to  different  purposes  of 
construction  undeveloped.  Thus  far  the  matter  hat!  excited  little 
attention;  the  building  material, 
timber,  nearest  at  hand  was  indisi 
tion  left  much  to  the  skill  of  the 
structions  on  so  great  a  scale,  it  w: 
work  should  be  both  durable  and 
attained  by  (he  most  careful  selectioi 
manipulation.  Besides,  our  forts  called  for  arrangements  unknown  in 
other  branches  of  building — arrangements  for  which  the  execution  and 
the  most  suitable  materials  had  to  be  studied  out  ai  initiQ,  since  on  many 
of  these  points  there  were  neither  experience  nor  extant  rules  to  guide. 
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In  the  years  1830  and  1831  a  series  of  experiments  was  instituted 
by  Colonel  Totten  at  Fort  Adams,  on  the  expansion  and  contraction 
of  building  stone  by  natural  changes  of  temperature,  and  the  e£Fects 
of  these  variations  on  the  cements  employed  to  secure  the  joints  of 
stone  copings.  An  account  of  them  was  prepared  under  his  direction 
by  Lieutenant  (now  Professor)  W.  H.  C.  Bartlett,  a  member  of  this 
Academy,  and  published  in  the  American  Journal  of  Science  for  July, 
1832.  The  methods  employed  were  iat  once  simple  and  ingenious, 
and  the  result  was  such  as  to  leave  no  doubt  that  in  this  climate  the 
joints  of  copings  formed  of  stone  of  four  or  five  feet  in  length  will 
always  be  insecure,  no  matter  what  description  of  cement  may  be 
employed  to  close  them. 

This  result  is  one  of  great  practical  importance.  Previously  to  the 
experimental  examination  of  the  subject  by  Colonel  Totten,  the 
walls  of  our  most  expensive  works  of  masonry  were  protected  by  cop- 
ings cemented  at  their  joints;  and  while  the  failure  of  the  cement 
was  constantly  noticed,  the  cause  of  the  failure  was  not  understood. 
The  experiments  showed  that  the  changes  of  longitudinal  dimen- 
sions of  granite  coping-stones,  five  feet  only  in  length,  under  the 
extreme  temperatures  to  which  they  were  exposed  at  Newport,  would 
be  sufficient  to  pulverize  the  hardest  cement  between  them,  or  to  leave 
cracks  in  it  thicker  than  common  pasteboard.  With  marble  as  a 
material,  these  destructive  effects  are  considerably  increased,  and  with 
sandstone,  nearly  doubled. 

About  the  same  time  Colonel  Totten  caused  some  experiments  to 
be  made  to  ascertain  the  relative  stiffness  and  strength  of  the  follow- 
ing kinds  of  timber,  viz:  White  pine,  (Pinus  strobuSy)  Spruce,  {Abies 
nigra,)  and  southern  pine,  (Pinus  australuSy)  also  called  long-leaved 
pine. 

These  experiments,  made  by  his  assistant,  Lieutenant  T.  S. 
Brown,  of  the  corps  of  engineers,  were  published  in  the  American 
Journal  of  Science  and  Art,  and  afterwards,  having  been  revised  by 
the  author,  in  the  Journal  of  the  Franklin  Institute,  a  note  being 
added,  the  calculations  extended,  and  practical  inferences  drawn  there- 
from. This  memoir  and  additions  are  found  in  vol.  vii,  new  series. 
Journal  of  the  Franklin  Institute,  1831.  Lieutenant  Brown's  account 
concludes  with  the  following  remarks: 

**In  Tredgold's  Carpentry,  and  other  similar  works,  may  be  found 
the  constant  numbers  (a)  and  (c)  for  nearly  all  the  kinds  of  wood 
useful  in  the  arts;  but  besides  that  the  numbers  are  in  many  instances 
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calculated  from  insufficient  experiments,  most  of  the  specimens  used 
in  the  trials  were  of  European  growth,  and  of  course  the  results 
obtained  are  inapplicable  to  American  timber,  though  bearing  the 
same  name.  It  is  much  to  be  desired  that  numerous  and  accurate 
experiments  be  made  in  this  country  by  those  having  the  requisite 
zeal  and  opportunities;  our  architects  will  then  know  with  certainty 
the  qualities  of  the  different  kinds  ot  woods  they  are  using,  and 
instead  of  working  at  hazard  and  in  the  dark,  as  they  now  too  often 
do,  they  will  be  guided  by  the  sure  light  of  practical  science  to  cer- 
tain and  definite  results.  If  these  experiments  contribute  ever  so 
little  to  the  attainment  of  so  important  a  result,  the  object  of  their 
publication  will  be  fully  accomplished.*' 

A  subject  of  such  vital  importance  in  the  art  of  construction  as  the 
composition  of  mortars  could  not  fail  to  invite,  or  rather  compel,  the 
researches  of  Colonel  Totten.  No  species  of  masonry  is  subject 
to  such  severe  deteriorating  influences  as  the  walls  and  arches  of  forti- 
fications, especially  in  our  climate;*  so  severe,  indeed,  that  they  almost 
drive  the  engineer  to  despair.  Next  only  to  the  importance  of  having 
the  building  stones  or  bricks  of  a  suitable  character,  is  that  of  uniting 
them  by  a  strong  and  durable  mortar.  Few  persons  whose  attention 
has  not  been  called  to  the  subject  conceive  its  magnitude,  the  variety 
of  materials  it  embraces,  and  the  laborious  investigations  to  which  it 
has  given  rise.  Colonel  Totten  commenced  his  researches  at  an  early 
date,  and  continued  them  actively  during  the  whole  period  of  his 
connection  with  Fort  Adams. 

His  work  on  ^'Hydraulic  and  Common  Mortars**  was  published  in 
1838  by  the  Franklin  Institute  of  Philadelphia.  It  contains,  besides 
original  experiments  and  observations  on  mortars,  hydraulic  cements 
and  concretes,  translations  of  essays  by  Treussart,  Pitot,  and  Cour- 
tois,  the  best  French  writers  on  the  same  subject,  and  constitutes  to 
this  day  an  authority  relied  on  by  American  engineers.  Colonel 
Totten  *s  experiments  extend  over  the  period  from  1825  to  1838;  they 
are  especially  valuable  for  the  variety  of  limes  and  cements,  and  the 
tests  of  different  modes  of  slacking  the  lime,  mixing  the  mortars, 
and  preparing  the  cements  and  concretes.  The  mortars  were  tested, 
after  periods  ranging  from  five  months  to  four  years  and  five  months, 
for  tenacity,  by  the  force  required  to  separate  two  bricks  joined 
together  by  means  of  them,  and  for  hardness  by  the  weight  which 
they  would  support,  applied  over  a  small  circular  area.  The  experi- 
ments  on  concretes   or  factitious  stones  are   equally  comprehensive. 
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being  directed  to  the  composition  and  consistency  of  the  cement, 
whether  best  used  as  a  stiff  mortar  or  a  semi-fluid  grout;  to  the  effect 
of  additions  of  common  lime  and  sand  or  rounded  pebbles  and  gravel, 
and  to  ascertaining  the  proportion  of  each  that  would  be  used  to  the 
best  advantage.  The  results  developed  by  these  investigations  are  of  the 
greatest  value,  and  having  been  applied  in  the  construction  of  the 
fort,  have  now  had  the  test  of  many  years  experience.  ^ 

It  would  be  almost  impossible  to  enumerate  the  various  objects  of 
Colonel  Totten*s  researches  while  at  Newport.  There  is  scarce  a 
subject  connected  with  the  art  or  science  of  the  engineer,  civil  or 
military,  which  did  not  engage  his  attention,  and  of  which  he  has 
not  left  some  record.  The  thickness  of  sustaining  walls,  the  thrust 
of  arches,  among  the  more  important,  and  the  composition  of  stuc- 
coes, of  paints,  lackers,  washes  for  stone  or  brick  work,  among  the 
less  so,  may  here  be  mentioned. 

Perhaps  no  period  of  his  life  is  so  interesting  and  so  affectionately 
remembered  by  his  professional  associates.  Indeed,  a  large  propor- 
tion of  the  young  officers  of  the  corps  of  those  days  passed  a  portion 
of  their  time  under  his  command,  and  accquired  their  first  profes- 
sional experience  in  the  performance  of  duties  under  his  eye  and 
direction.  The  disposition  to  cultivate  science,  physical  and  natural, 
led  him  to  original  researches,  while  his  influence  stimulated  and  led 
to  improvement  the  educated  young  men  who  from  time  to  time  came 
into  his  military  family.  Fond  of  exercise,  bodily  and  mental,  he 
sought  in  natural  history,  as  in  geology,  mineralogy,  and  conchology, 
objects  for  the  long  walks  and  drives  conducive  to  health,  while  the 
arrangement  of  the  specimens,  their  care  and  classification,  and  the 
study  of  the  habits  of  the  animals  which  occupied  the  shells,  gave 
scope  to  his  wonderful  powers  of  observation.  Instead  of  finding  his 
young  officers  a  trouble,  he  was  fond  of  their  companionship,  suggest- 
ing modes  and  objects  of  experiment,  and  encouraging  them  to  do  so 
likewise,  thus  cultivating  originality  of  thought.  His  laboratory  was 
at  their  service,  and  his  companionship  and  example  at  their  disposal. 
After  a  day's  labor  he  retired  to  this  labbratorv,  glad  to  have  with 
him  such  of  the  young  companions  of  the  day  as  desired  to  join  him. 
The  honored  president  of  this  Academy  can  recollect,  year  after  year, 
the  computations,  under  Colonel  Totten's  direction,  of  the  thickness 
of  revet;i'hents,  the  analysis  of  minerals  collected  in  the  field,  classifi- 
cationi  of  shells  gathered  in  days'  walks  on  the  seashore,  discussions 
of  thcTcurious  structure  of  geological  specimens  in  the  neighborhood 
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of  Newport,  and  of  the  curious  mineralogical  specimens  of  the  upper 
portion  of  Rhode  Island,  which  he  encouraged  them  to  find.  So 
upon  the  fort  itself,  the  various  researches  which  I  have  described 
were  marked  out  for  successive  experimenting,  with  a  generositv  to 
his  assistants  which  almost  persuaded  them  that  they  were  original 
with  them.  The  determination  of  the  measures  used  in  laying  out 
the  fort,  and  the  practical  apparatus  employed  in  the  measurements, 
received  his  careful  study.  The  practical  character  of  these  works 
impressed  themselves  upon  the  minds  of  the  young  officers,  and  fur- 
nished the  fitting  completment  to  the  theoretical  training  received 
at  West  Point. 

Not  least  pleasant  among  the  memories  of  this  period  of  Colonel 
Totten*s  life,  to  those  who  had  the  good  fortune  to  be  associated 
with  him,  is  the  recollection  of  the  social  enjoyments  of  his  house. 
Married  in  1816  to  Catlyna  Pearson,  of  Albany,  he  was  surrounded 
by  a  young  family,  among  whom  his  happiest  moments  were  spent, 
and  to  whom  he  was  everything  that  such  a  relation  can  imply. 
None  could  be  happier  in  his  social  intercourse.  Genial  and  emi- 
nently hospitable,  he  cultivated  as  a  duty  those  smaller  amenities  of 
society  by  which  the  cares  of  life  are  lightened  and  its  joys  aug- 
mented. His  house  was  the  home  of  his  friends,  and  was  seldom 
without  some  one  of  them.  Though  dignified  and  courteously 
reserved  in  his  intercourse  with  the  external  world,  few  more  highly 
enjoyed  real  humor,  or  could  with  more  true  bonhommie  give  them- 
selves up  to  the  gayety  of  the  moment.  In  his  relations  to  his  young 
officers  he  was  kind  and  affable,  encouraging  freedom  of  expression, 
and  inviting  inquiry  in  everything  >that  related  to  professional  matters, 
while  there  was  always  that  in  his  manner  which  inspired  the  most 
profound  respect  and  forbade  undue  levity  of  conduct  in  his  presence. 

Before  quitting  the  scene  of  so  important  a  portion  of  Colonel 
Totten's  official  labors,  it  is  proper  to  remark  that,  in  addition  to 
the  duties  of  his  particular  charge,  he,  as  a  member  and  for  the  last 
six  years  president  of  the  board  of  engineers,  was  engaged  in  the 
planning  of  the  new  works  for  which  Congress  from  time  to  time 
made  the  necessary  appropriations.*     To  this  duty  he  usually  devoted 

*By  the  Regulations,  the  local  engineer  officer,  upon  whom  the  construction  of  the 
proposed  work  was  to  devolve,  was  ex  officio  a  member  of  the  board.  This  brought 
together  during  the  winter  months  engineer  officers  from  various  parts  of  the  country 
— from  the  shores  of  the  Gulf,  from  the  seaboard  of  North  and  South  Carolina  and 
Georgia,  as  well  as  from  nearer  points,  and  added  not  a  little  to  the  charm  of  the 
professional  and  social  life  of  the  young  engineer  officers  at  Newport. 
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the  winter  months,  during  which  all  construction  on  Fort  Adams  was 
suspended.  In  the  execution  of  his  designs  he  was  usually  assisted 
by  young  officers  of  the  corps,  who  found  therein  a  practical  applica- 
tion of  the  theoretical  knowledge  acquired  at  West  Point  instructive 
and  useful. 

The  works  of  harbor  improvement  on  the  seaboard  and  on  the 
lakes  were  likewise  under  the  control  and  direction  of  the  fingineer 
Bureau;  and  Colonel  Totten,  though  not  directly  engaged  therein, 
was  not  infrequently  called  on  to  inspect  and  advise  concerning  them. 
Most  of  these,  and  especially  those  of  the  lake  shores,  afiForded  curi- 
ous and  interesting  problems  in  this  branch  of  civil  engineering,  and 
his  reports  and  notes  on  these  subjects,  yet  extant,  are  additional 
proofs  of  the  wide  range  of  his  professional  knowledge  and  of  his 
powers  of  accurate  observation  and  of  skilful  deduction  from  the 
phenomena  of  nature. 

Colonel  Totten  was  appointed  colonel  of  the  corps  of  engineers, 
and  Chief  Engineer,  December  7,  1838.  At  this  time  the  construc- 
tion of  Fort  Adams  was  so  far  advanced  towards  completion  as  to 
need  no  longer  his  personal  supervision,  and  the  city  of  Washington 
became  thenceforth  his  home  and  the  seat  of  his  oflfifiial  duties. 
Identified,  as  we  have  seen,  with  the  origin  and  growth  of  the  great 
system  of  sea-coast  defence  of  the  United  States,  It  was  eminently 
proper  that  he  should  become  the  head  of  that  bureau  of  the  War 
Department  to  which  its  execution  uas  committed,  and  no  one  could 
be  more  eminently  ntted  for  that  important  station. 

At  the  date  of  his  appointment  the  s>sr^m  of  coast  defence  had 
been  for  about  twenty  >ears  in  progress  of  construction,  and  during 
that  period  most  of  those  ports  anc  harbors  of  the  L'nired  States 
deemed  most  important  :o  ojrse!'*^s  or  most  assailable  b>  a  naval  foe 
had  been,  at  lea-:.  par::a!!>  forrir.e'i.  Ar  man>  such  points,  indeed, 
no  new  work  ha-:  heen  as  ver  consT-.^re*-:.  ov.:ni<  ro  rhe  existence  of 
forts  or  batteries  rr.ore  or  ies^  a-'ier-  .are  h  -:■•  ijefor*:  or  riuring  ?'rie  vtar 
of  18 12.  T  h  ese  w o  r k  ^ .  a  ':.  ere  p  ^a  s  : :. !  e ,  a  *:  r *^  a  :;so  r h  e  i  ;  n  •  o  r  r.  e  n  e  w 
s^'Stem  with  sorr.e  r* ::, a ;  rs  a  n  -J  ai * -ira* :  o n -, .  Arr. on }f  s  - c r.  po :  n 's  .T;a v 
be  mcntione-:  ::.*  !'. armors  o:  P'.r'iarr:.  Por--,rr.o  -v..  Ne*-  f-on^:on; 
Philadelphia,  Ha!::rr.ore.  ar,-:  Cr.ar.^-'on.  N*:'/.  '^rA  powerf-i  works 
had.  howe^ier.  heer.  ':.'.'.'  or  far  a'ivar.ce'i  -o  '.orr.p!e*!on.  for  rhe 
defence  o  f  B  -,sr  c  -  N  *  v.  p  o  r  .V  *  a  V '  -,  r  Ic  H  a  rr.  p  •  o ,-;  P  o  a  :  i  - :.  *  ^  a  v  a  n  - 
nah  river.  Pe r.  -a : , !  a  Mc  - . ,  ^  > .-. :  \  --  ^  ^ ):.",< r.  -. ,  H  - '  -  -.  *  ^ " r  '. *  -  res 
on  the  s'isterr*.  :■-,   'a:.  i-.r.  Ae  .*.2'e   -.efore  .'r.a::e  rer'e.'en-'.e.  prc.ee.'zinsr 
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Mvi.:  -  ,^  :  ..»:iK»i;:v  .i>^  :nc  S<^crtftan' of  War  and  sanctioned  bv  the 
r!\N     V  :..    \ivi    K  c   Miievi  :o  >hake  the  confidence  of  Congress  and  of 

^».  ^'  .  .-.  I'oi  Nc^crai  \ears  the  annual  appropriations  had  been 
w    s     \     V .:  .V.  v;i     iKiJe  >o  iiKiJequately  that  the  work  had  languished 

V  . ;kn  kw  S^cii  wholly  suspended.      But,  however,  much 
>'.i    ';.i>  ,^io\^  up  ill  time  of  profound  peace,  no  sooner  is  there 
..  cv   /I    ^cciu^  a  K>e  at  our  doors   than  all  eyes  are  turned  to 
:.  v^vniji  Nwofk^  ami  the   most  urgent  demands  are  made  that 
.  ..    N.  ..jv.^  .v.'uii>>hull  l>c  speedily  put  ^Mn  a  state  of  defence.**     Such 

I.:  ^v.Nv-  wa^i.  4»vct»  1>Y  the  Maine  boundary  and  McLeod  questions, 
Nvv.i  i,u.  :iK-  .uIncik  of  Colonel  Totten  to  the  Chief  Engineership. 
Ill  ^..n:  'M^*;  :i>v*   ur^^ent  duty  which   thus  devolved   upon  him,  he  did 

u^  vx'.iuiu  *:>;iusctt  with  the  mere  issuing  of  orders  from  his  office  at 
W  a.N*>.aj;u»*K  He  made  it  his  business  to  inspect  personally  the 
\\v»;nn^   UK!    u  ics^i  than  two   years,  besides  the   enormous   office  labor 

K  s^^iiu:  iKVCSSdry  to  attend  to  on  the  first  assumption  of  charge  of 
.iu  Si;iv\UK  ho  had  visited  every  fort  and  battery  on  the  sea-coast  of 
l1>v  I  n:u\l  States.  His  inspections  were  not  superficial  and  hasty; 
ilw\  wctc  mojit  thorough  and  searching.  His  investigations 
vl\^^uK\\l.  at  the  same  time,  the  general  scope  and  purpose  of  the 
\\v>tk,  its  adaptability  to  its  great  objects,  and  the  minutest  detail  in 
us  vvnstruotion.  It  was  now  that  the  country  derived  the  full  bene- 
fit v>t  his  indefatigable  researches  while  at  Newport. 

I  haw*  already  alluded  to  the  lack  of  knowledge  and  experience  in 
I  his  country  of  the  art  of  construction,  especially  in  its  applications 
tv*  the  peouliarites  of  fortification.  To  supply  this  lack  was  a  great 
end  ot  Colonel  Totten *s  labors  at  Fort  Adams.  At  few  other  points 
did  the  locality  or  circumstances  of  the  construction  render  practicable 
such  researches.  This  remark  will  apply  particularly  to  the  works 
on  the  Gulf  of  Mexico.  The  regions  bordering  the  Gulf  were,  at 
the  close  of  the  war  of  1812,  but  recent  acquisitions  to  the  territory 
of  the  United  States.  Sparsely  populated  and  isolated  from  the  rest 
of  the  Union  as  (before  the  application  of  steam  to  the  navigation 
of  the  Mississippi)  they  were,  they  would  be  defended,  if  defended 
at  all,  only  by  the  aid  of  fortifications.  The  fact  that  New  Orleans 
had  been  almost  wrenched  from  our  grasp,  and  the  impression  then 
everywhere  felt  that  if  it  had  been  captured  it  would  not  have  been 
relinquished,  stimulated  the  government  to  secure  the  possession  of 
this  important  place  and  of  other  strategic  points  on  the  Gulf  by 
immediate    fortification.      Accordingly,    designs   for    works — mostly 


139 

prepard  by  General  Bernard — were  among  the  first  labors  of  the  board 
of  engineers,  and  the  forts  on  the  river  and  lake  approaches  to  New 
Orleans,  at  the  entrances  to  Mobile  bay  and  Pensacola  harbor,  were 
almost  simultaneously  commenced.  Around  New  Orleans  especially 
the  engineers  had  to  contend  with  formidable  difficulties.  The 
deadly  climate,  the  treacherous  soil,  on  which  no  art  could  build  a 
structure  so  massive  as  a  fortification  that  should  not  sink  one  or  more 
feet,  warping  and  dislocating  the  walls  and  arches,  the  difficulties  of 
procuring  the  services  of  mechanics  and  laborers,  the  want  of  build- 
ing materials,  &c.,  all  combined  to  make  construction  exceedingly 
difficult,  to  forbid  any  of  its  nicities,  and  to  hinder  all  research  or 
experiment.  Some  of  these  works  had  been  entirely  finished  at  the 
period  we  have  arrived  at,  others  nearly  so,  and  left  to '^ ^settle'*  before 
the  weight  of  the  earthen  parapets  was  added. 

Considering  all  these  unfavorable  circumstances,  these  works  had 
been  built  in  a  manner  creditable  to  the  energy  and  skill  of  the  engi- 
neers; but  a  few  years'  neglect,  aided  by  a  damp  and  tropical  climate, 
had  given  many  of  them  an  appearance  which,  to  the  superficial 
observer,  promised  anything  but  efficiency.  Indeed,  it  was  a  popular 
belief  in  New  Orleans  at  this  time  that  Fort  Jackson,  on  the  Miss- 
issippi, had  sunk  so  much  that  its  guns  could  not  be  brought  to  bear 
on  the  river — a  belief  doubtless  due  to  the  unnecessary  highness  of 
the  levees  by  which  it  had  been  surrounded  to  protect  its  site  from 
inundation,  and  to  the  rapid  growth  of  vegetation  on  and  about  the 
fort.  Such  was  the  condition  of  this  work  when  Colonel  Totten  first 
visited  it  in  1841,  and  the  author  of  this  paper,  who  had  but  recently 
taken  charge  of  it,  has  yet  a  vivid  recollection  of  the  thorough  inspec- 
tions of  this  and  other  works,  the  tedious  voyages  in  open  boats 
through  the  intricate  ^^bayou''  navigation  about  New  Orleans,  in 
company  with  his  chief,  as  well  as  the  copious  and  most  minute 
instructions  which  he  received.  Destitute  of  American  experience 
on  such  points,  the  designer  had  followed  European  precedents,  or 
the  constructing  engineer  had  been  left  to  his  own  devices  as  to  much 
that  relates  to  the  interior  arrangements.  The  wood-work  of  maga- 
zines, inadequately  ventilated,  had  rotted  and  fallen  in  ruins;  the 
covering  of  the  bomb-proof  casemates,  imperfectly  understood,  had 
failed  to  exclude  water,  which  percolated  through  the  piers  and 
arches,  or  gathered  in  muddy  pools  on  the  floors.  The  work  to  be 
done  to  bring  the  forts  to  speedy  efficiency  was  vast;  embrasures  and 
floors  of  casemates  were  to  be  raised  to  compensate  the  settlement  the 
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work  had  undergone;  earth  to  be  removed  from  the  arches,  in  order  to 
repair  or  renew  the  roofing;  magazines  and  quarters  to  be  refitted, 
and  all  this  before  a  gun  could  be  mounted  in  a  proper  manner. 
On  all  these  points  Colonel  Totten  was  rich  in  the  experience  of  his 
long  researches,  and  ready  at  once  to  give  the  proper  direc- 
tions. Following  his  detailed  instructions,  the  works  speedily  reached 
such  a  condition  of  efficiency  as  to  permit  the  mounting  and  service 
of  their  guns.* 

What  the  writer  here  relates  from  his  own  experience  at  New 
Orleans  serves  but  to  illustrate  the  indefatigable  labors  and  personal 
agency  of  Colonel  Totten  at  this  period,  along  the  whole  seaboard  of 
the  United  States,  in  bringing  all  its  ports  and  harbors  into  a  defensi- 
ble condition.  Nor  should  I  confine  these  attributes  to  any  particular 
period.  During  the  whole  time  of  his  chief  engineership  he  con- 
tinued the  same  laborious  supervision.  Generally  once  in  about 
every  two  years  he  inspected  every  fort  of  the  United  States,  and 
scarcely  was  the  local  engineer  officer  more  thoroughly  familiar  with 
each  detail  of  his  own  particular  works  than  was  the  Chief  Engineer 
with  those  of  all  under  charge  of  the  Engineer  Bureau.  Besides 
attending  to  the  routine  duties  of  his  office  at  Washington,  he  found 
time  to  design  plans  for  new  works,  as  well  as  for  alterations  or 
enlargement  of  old  ones.  An  admirable  draughtsman,  executing  his 
work  with  a  delicacy  and  finish  that  defied  competition  on  the  part 
of  his  subordinates,  he  would  be  usually  found,  if  visited  at  his  office, 
engaged  at  his  drawing  table.  Indeed,  if  he  had  a  fault  as  Chief 
Engineer,  it  was  the  habit  of  doing  everything  himself.  It  was  con- 
templated by  the  Regulations  that  all  plans  of  fortifications  should 
be  made  by  a  board  of  engineers,  and  General  Totten,  in  one  of  his 
reports,  alludes  to  the  fact  that  this  has  not  always  been  the  case,  in 
these  words:  *4n  rare  cases  it  has  happened  that  plans  have  been 
made  under  the  particular  direction  of  the  Chief  Engineer,  owing  to 
the  difficulty,  at  moments,  of  drawing  the  widely  dispersed  members 
of  the  board  from  their  individual  trusts.'*  It  may  be  said,  too,  in 
justice  to  him,  that  when  he  assumed  control  of  the  bureau,  it  was 
almost  indispensable  to  take  much  upon  himself,  in  the  direction  of 
the  repairs  and  prosecution  of  many  of  the  works,  owing  to  the  great 


*When  Forts  Jackson  and  Philip,  on  the  Mississippi,  were  attacked  by  the  fleets 
of  Commanders  Farragut  and  Porter,  they  were  not  provided  with  the  armaments 
intended  for  them,  and  the  garrisons  were  demoralized  by  a  long  bombardment.  It 
is  not  in  place  to  discuss  this  subject  here. 
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pressure  thrown   upon  the  corps  by  the   circumstances  of   the  period, 
and  the  want  of  a  sufficient  number  of  experienced  officers. 

The  excitement  produced  by  the  anticipation  of  war  with  England 
was  followed  by  an  actual  war  with  a  weak  neighbor,  a  war  inaugu- 
rated by  the  same  influences  which,  in  a  more  potent  form,  produced 
the  rebellion,  or  rather  of  which  the  rebellion  was  but  the  legitimate 
and  natural  sequel.  Called  on  by  General  Scott,  who  reposed  in  his 
professional  skill  the  most  unbounded  confidence.  Colonel  Totten 
assumed,  in  1847,  the  immediate  control  of  the  engineering  opera- 
tions of  the  army  destined  to  invade  the  Mexican  capital,  directing 
in  this  capacity  the  siege  of  Vera  Cruz.  For  his  successful  services 
he  was  breveted  a  brigadier  general,  March  29,  1847,  ^4or  gallant 
and  meritorious  conduct  at  the  siege  of  Vera  Cruz.**  Having 
thus  successfully   accomplished   the   special  task   for  which    he   had 

been   selected,  he   left   the   army  and    resumed    his  station   at  Wash- 
ington. 

In  addition  to  the  onerous  duties  of  his  office,  involving,  besides 
the  labors  described,  the  inspectorship  and  supervision  of  the  Military 
Academy,  his  position  and  high  reputation  subjected  him  to  calls  for 
incidental  labors  by  the  government,  by  the  States,  or  by  municipal 
bodies.  A  few  months  prior  to  his  appointment  as  Chief  Engineer, 
1838,  he  was,  at  the  invitation  of  the  Secretary  of  the  Navy,  ordered 
to  visit  the  navy  yard  at  Pensacola,  and  to  prepare  plans  for  dry  docks, 
wharves,  sea-walls,  and  other  improvements.  Save  a  wretched  failure 
in  the  shape  of  a  wharf,  the  place — a  navy  yard  in  name — had  been, 
up  to  this  period,  destitute  of  everything  that  characterizes  such  an 
establishment,  except  an  imposing  row  of  officers  quarters,  and  some 
few  storehouses.  A  board  of  naval  officers*  had  been  convened  two 
years  previously  to  consider  the  wants  of  the  yard,  and  had  recom- 
mended an  extensive  system  of  improvements,  involving,  among  other 
things,  no  less  than  four  dry-docks.  Such  constructions,  reaching 
thirty  or  more  feet  below  the  level  of  low  water  in  the  loose  sand  of 
the  bay  shores,  were  difficult,  demanding  all  the  resources  of  the 
engineer,  and  it  was  on  account  of  General  Totten 's  eminent  abili- 
ties and  high  authority  in  such  matters  that  the  Navy  Department 
had  recourse  to  his  services.  He  made  a  report  on  the  manner  of 
construction,  with  plans  which,  if  I  mistake  not,  have  been  a  guide 
in  the  subsequent  operations.  Unfortunately,  to  this  day  no  perman- 
ent  dry-d'  "-s,    a   floating    wooden   one   having,  through  some 
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work  had  undergone;  earth  to  be  removed  from  the  arches,  in  order  to 
repair  or  renew  the  roofing;  magazines  and  quarters  to  be  refitted, 
and  all  this  before  a  gun  could  be  mounted  in  a  proper  manner. 
On  all  these  points  Colonel  Totten  was  rich  in  the  experience  of  his 
long  researches,  and  ready  at  once  to  give  the  proper  direc- 
tions. Following  his  detailed  instructions,  the  works  speedily  reached 
such  a  condition  of  efficiencv  as  to  permit  the  mounting  and  service 
of  their  guns.* 

What  the  writer  here  relates  from  his  own  experience  at  New 
Orleans  serves  but  to  illustrate  the  indefatigable  labors  and  personal 
agency  of  Colonel  Totten  at  this  period,  along  the  whole  seaboard  of 
the  United  States,  in  bringing  all  its  ports  and  harbors  into  a  defensi- 
ble condition.  Nor  should  I  confine  these  attributes  to  any  particular 
period.  During  the  whole  time  of  his  chief  engineership  he  con- 
tinued the  same  laborious  supervision.  Generally  once  in  about 
every  two  years  he  inspected  every  fort  of  the  United  States,  and 
scarcely  was  the  local  engineer  officer  more  thoroughly  familiar  with 
each  detail  of  his  own  particular  works  than  was  the  Chief  Engineer 
with  those  of  all  under  charge  of  the  Engineer  Bureau.  Besides 
attending  to  the  routine  duties  of  his  office  at  Washington,  he  found 
time  to  design  plans  for  new  works,  as  well  as  for  alterations  or 
enlargement  of  old  ones.  An  admirable  draughtsman,  executing  his 
work  with  a  delicacy  and  finish  that  defied  competition  on  the  part 
of  his  subordinates,  he  would  be  usually  found,  if  visited  at  his  office, 
engaged  at  his  drawing  table.  Indeed,  if  he  had  a  fault  as  Chief 
Engineer,  it  was  the  habit  of  doing  everything  himself.  It  was  con- 
templated by  the  Regulations  that  all  plans  of  fortifications  should 
be  made  by  a  board  of  engineers,  and  General  Totten,  in  one  of  his 
reports,  alludes  to  the  fact  that  this  has  not  always  been  the  case,  in 
these  words:  ^*In  rare  cases  it  has  happened  that  plans  have  been 
made  under  the  particular  direction  of  the  Chief  Engineer,  owing  to 
the  difficulty,  at  moments,  of  drawing  the  widely  dispersed  members 
of  the  board  from  their  individual  trusts."  It  may  be  said,  too,  in 
justice  to  him,  that  when  he  assumed  control  of  the  bureau,  it  was 
almost  indispensable  to  take  much  upon  himself,  in  the  direction  of 
the  repairs  and  prosecution  of  many  of  the  works,  owing  to  the  great 

*When  Forts  Jackson  and  Philip,  on  the  Mississippi,  were  attacked  by  the  fleets 
of  Commanders  Farragut  and  Porter,  they  were  not  provided  with  the  armaments 
intended  for  them,  and  the  garrisons  were  demoralized  by  a  long  bombardment.  It 
is  not  in  place  to  discuss  this  subject  here. 
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pressure  thrown   upon  the  corps  by  the   circumstances  of   the  period, 
and  the  want  of  a  sufficient  number  of  experienced  officers. 

The  excitement  produced  by  the  anticipation  of  war  with  England 
was  followed  by  an  actual  war  with  a  weak  neighbor,  a  war  inaugu- 
rated by  the  same  influences  which,  in  a  more  potent  form,  produced 
the  rebellion,  or  rather  of  which  the  rebellion  was  but  the  legitimate 
and  natural  sequel.  Called  on  by  General  Scott,  who  reposed  in  his 
professional  skill  the  most  unbounded  confidence,  Colonel  Totten 
assumed,  in  1847,  the  immediate  control  of  the  engineering  opera- 
tions of  the  army  destined  to  invade  the  Mexican  capital,  directing 
in  this  capacity  the  siege  of  Vera  Cruz.  For  his  successful  services 
he  was  breveted  a  brigadier  general,  March  29,  1847,  ^*for  gallant 
and  meritorious  conduct  at  the  siege  of  Vera  Cruz.''  Having 
thus  successfully  accomplished   the  special  task   for  which   he   had 

been   selected,  he   left   the   army  and   resumed   his  station   at  Wash- 
ington. 

In  addition  to  the  onerous  duties  of  his  office,  involving,  besides 
the  labors  described,  the  inspectorship  and  supervision  of  the  Military 
Academy,  his  position  and  high  reputation  subjected  him  to  calls  for 
incidental  labors  by  the  government,  by  the  States,  or  by  municipal 
bodies.  A  few  months  prior  to  his  appointment  as  Chief  Engineer, 
1838,  he  was,  at  the  invitation  of  the  Secretary  of  the  Navy,  ordered 
to  visit  the  navy  yard  at  Pensacola,  and  to  prepare  plans  for  dry  docks, 
wharves,  sea-walls,  and  other  improvements.  Save  a  wretched  failure 
in  the  shape  of  a  wharf,  the  place — a  navy  yard  in  name — had  been, 
up  to  this  period,  destitute  of  everything  that  characterizes  such  an 
establishment,  except  an  imposing  row  of  officers  quarters,  and  some 
few  storehouses.  A  board  of  naval  officers'  had  been  convened  two 
years  previously  to  consider  the  wants  of  the  yard,  and  had  recom- 
mended an  extensive  system  of  improvements,  involving,  among  other 
things,  no  less  than  four  dry-docks.  Such  constructions,  reaching 
thirty  or  more  feet  below  the  level  of  low  water  in  the  loose  sand  of 
the  bay  shores,  were  difficult,  demanding  all  the  resources  of  the 
engineer,  and  it  was  on  account  of  General  Totten 's  eminent  abili- 
ties and  high  authority  in  such  matters  that  the  Navy  Department 
had  recourse  to  his  services.  He  made  a  report  on  the  manner  of 
construction,  with  plans  which,  if  I  mistake  not,  have  been  a  guide 
in  the  subsequent  operations.  Unfortunately,  to  this  day  no  perman- 
ent  dry-dock   exists,    a   floating   wooden   one   having,  through  some 
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influence,  been  substituted,  at  enormous  expense,  for  the  intended 
masonry  structure.* 

The  legislature  of  the  State  of  New  York  having,  March  30,  1855, 
passed  **An  act  for  the  appointment  of  a  commission  for  the  preserva- 
tion of  the  harbor  of  New  York  from  encroachments,  and  to  prevent 
obstructions  to  the  necessary  navigation  thereof,*'  the  commission  so 
appointed  invited  and  obtained  the  co-operation,  as  an  ^^advisory 
council,"  of  General  Totten,  Professor  Bache,  and  Commander 
Davis,  United  States  navy.  The  nature  of  the  services  thus  rendered 
is  best  understood  by  reference  to  the  reports  of  the  comqiissioners 
themselves: 

**The  distinguished  reputation  of  General  Totten,  Professor  Bache, 
and  Commander  Davis  for  scientific  attainments,  their  diversified 
experience  in  the  construction  of  hydraulic  works,  and  long  observa- 
tion of  the  influence  of  tidal  currents  in  the  formation  and  removal 
of  shoals,  indicated  them  as  the  best  qualified  to  assist  the  commis- 
sioners in  the  discharge  of  their  duties,  while  their  high  personal 
character  precluded  the  possibility  of  their  advice  being  affected  by 
other  than  the  single  purpose  of  arriving  at  a  just  decision  on  the 
questions  submitted  to  them."  And  again,  after  a  particular  allusion 
to  the  services  of  Professor  Bache:  ^4t  is  the  gratifying  duty  of  the 
commissioners  to  present  to  the  notice  of  the  legislature  the  import- 
ant services  which  have  been  gratuitously  rendered  to  the  State  by 
General  Joseph  G.  Totten,  chief  engineer  of  the  United  States  army, 
and  Commander  Charles  H.  Davis,  of  the  United  States  navy,  who, 
with  Professor  Bache,  formed  the  advisory  council  of  the  commis- 
sioners. Animated  by  the  single  desire  of  preserving  the  port  of  New 
York  in  all  its  usefulness,  they  brought  to  the  consideration  of  the 
subjects  referred  to  them  the  diversified  experience  of  many  years 
spent  in  the  examination  and  improvement  of  harbors.  The  several 
reports  they  have  made  on  the  exterior  lines,  on  the  improvement 
of  Hell  Gate,  and  on  the  preservation  of  Gowanus  bay,  are  profound 
dissertations  on  the  forces  and  actions  of  currents,  and,  while  they 
evince^  in  some  degree,  the  extent  of   the  labors  of  those  gentlemen, 

The  * 'questionable  shape"  and  suspicious  object  of  this  novel  craft,  set  afloat  and 
towed  out  into  the  bay  by  the  rebels  in  1861,  caused  anxious  surmises  on  the  part  of 
Colonel  Brown  and  the  gallant  garrison  of  Fort  Pickens,  reminding  us  of  the  famous 
'Battle  of  the  Kegs"  of  the  Revolution.  The  probable  object  was  to  sink  it  in  the 
channel  to  prevent  the  entrance  of  our  gunboats.  But  Colonel  Brown's  interference 
prevented  the  accomplishment  of  the  design.  It  was  abandoned  by  the  rebels,  and 
set  fire  to  by  Colonel  Brown's  orders. 
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they  demonstrate  how  just    is  the   public  estimate  of    their  scientific 
attainments." 

Following  the  example  of  New  York,  Massachusetts  soon  organized 
a  similar  commission  for  the  port  and  harbor  of  Boston,  on  which  the 
same  gentlemen  were  invited  to  serve,  receiving  similar  testimonials 
of  the  high  value  of  their  services. 

Of  the  many  scientific  men  of  the  country  who  were  associated 
with  him  in  such  duties,  (of  whom  most  usually  was  our  eminent 
president,)  none  exhibited  greater  zeal  and  assiduity,  few  took  a 
more  prominent  and  useful  part.  The  resolutions  of  the  Light-house 
Board,  on  the  occasion  of  his  decease,  which  are  appended  to  this 
memoir,  would  be,  with  slight  modifications,  applicable  in  reference 
to  all  his  connections  of  a  similar  nature.  Inflexible  in  his  integ- 
rity, uncompromising  in  his  notions  of  duty,  and  watchful  to  the 
highest  degree  for  all  the  interest  of  the  government  in  all  that  con- 
cerned his  charge,  it  is  not  strange  that  the  shameless  Floyd  soon 
found  him  an  obstacle  to  his  peculiar  operations.  He  was  virtually 
banished  from  his  office,  or  at  least  relieved  from  its  duties,  which 
he  did  not  resume  until  Flo5^d  left  the  War  Department.  He  took 
this  opportunity — perhaps  the  very  first  and  only  release  during  his 
lifetime  from  the  unceasing  demand  of  duty — to  visit  Europe  in 
company  with  Mrs.  Totten,  traveling  through  France,  Italy,  Ger- 
many, and  England.  Endowed  with  those  keen  perceptions  and  that 
harmonious  adjustment  of  faculties  which  render  the  mind  susceptible 
to  the  beautiful,  whether  in  nature  or  art,  he  was,  in  the  true  sense 
of  the  term,  an  artist.  For  music,  for  painting,  for  sculpture, 
he  had  a  high  relish  and  a  most  accurate  and  discriminating  judge- 
ment. 

By  such  a  one  the  treasures  of  art  and  antiquity  of  Europe  can  only 
be  adequately  appreciated  and  enjoyed,  as  we  know  they  were  appre- 
ciated and  enjoyed  by  General  Totten.  He  did  not  fail,  however,  to 
take  the  opportunity  to  examine,  as  far  as  he  was  able,  the  fortifica- 
tions of  Europe,  of  the  character  and  peculiarities  of  which,  however, 
he  had  little  to  learn.  On  his  return  he  was  sent  by  Floyd  to  the 
Pacific  coast,  with  directions  to  inspect  the  fortifications  in  construc- 
tion, and  to  report  on  the  defensive  requirements  of  that  region. 
This  duty  and  the  report  thereon  he  executed  in  his  usual  thorough 
and  exhaustive  manner.  It  furnished  him  with  the  opportunity  to 
acquire  the  same  personal  knowledge  of  all  that  concerned  the  sea- 
board defence  of  our  newly  acquired  territories  on  the  Pacific  which 
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he   already  possessed,   beyond    any   other  man,    in   reference   to    the 
Atlantic  and  Gulf  coasts. 

In  the  year  1851  General  Totten  inaugurated,  and  continued 
through  the  years  1852,  1853,  1854,  and  1855,  a  series  of  experiments 
at  West  Point  ^^on  the  effects  of  firing  with  heavy  ordnance  from 
casemate  embrasures,'*  and  also  ^^on  the  effects  of  firing  against  the 
same  embrasures  with  various  kinds  of  missies.'*  It  will  be  interest- 
ing and  conducive  to  a  better  understanding  of  the  objects  and 
results  of  these  experiments  to  say  a  few  words  as  to  the  origin  and 
meaning  of  the  term  *  ^casemate,"  and  to  give  an  account  of  General 
Totten 's  previous  labors  in  connection  with  the  ^^casemate  embras- 
ure." The  word  is  from  the  Spanish  casa-mata^  (a  compound,  most 
likely,  of  casa^  house,  and  maiar^  to  kill  ;  though  it  is  said  also  to 
mean  a  low  or  hidden  house;  but  the  etymology  is  not  settled,)  and 
seems  to  have  been  used  to  signify  a  countermine  as  well  as  a  con- 
cealed place,  arranged  in  connection  with  a  fortification,  for  contain- 
ing and  using  a  piece  of  artillery.  According  to  Bardin*  it  appears 
to  have  been  applied  to  the  double  or  triple  tier  of  uncovered  gun 
platforms  used  by  the  early  Italian  and  German  engineers  for  flanking 
the  ditch,  as  well  as  to  valued  galleries  along  the  scarp  wall.  The 
term  finally  came  to  mean,  in  fortification,  any  vaulted  room  under 
the  earthwork  of  the  rampart  or  glacis,  whether  intended  for  service 
of  guns,  or  for  quarters  of  troops,  or  for  containing  stores.  A  gun 
casemate  is  such  a  vault  abutting  against  the  scarp  or  countescarp  wall 
through  which  an  ^^embrasure"  is  pierced  to  permit  the  discharge  of 
the  gun;  and  in  the  naval  service  the  term  has  been  adopted  to  signify 
the  part  of  an  iron-clad  vessel  containing  the  guns,  and  which  is,  for 
that  reason,  especially  protected  by  the  iron  plating.  Hence  the 
essential  notion  of  the  word  seems  to  involve  one  or  more  of  the 
attributes  of  concealment,  shelter,  and  destructive  purpose. 

The  use  of  the  casemate,  in  some  of  its  forms,  for  flanking  pur- 
poses goes  back  to  Albert  Durer  and  San  Micheli,  in  the  early  part 
of  the  sixteenth  century,  and  it  was  resorted  to  by  Vauban  in  his 
second  and  third  systems,  of  which  the  tower-bastions  are  casemated 
throughout.  But  it  was  reserved  for  the  Marquis  de  Montalembert, 
in  the  latter  part  of  the  eighteenth  century,  to  give  it  an  extraordi- 
nary developement,  and  to  make  the  casemate  the  essential  element 
of   a  system  of   fortification.     This  *^most  intrepid  of   authors  upon 
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fortification*'  (as  he  is  styled  by  Chasseloup)  boldly  attempted  to 
apply  to  his  art  the  same  principles  by  which  Napoleon  won  his  vic- 
tories— the  concentration  of  superior  forces  upon  the  decisive  points. 
In  his  projects  we  find,  upon  all  parts  where  there  must  be  a  decisive 
contest  of  artillery,  an  extraordinary  concentration  of  guns,  amounting 
in  some  cases  to  ten  times  those  of  the  attacking  batteries,  the  con- 
struction of  which  it  is  intended  to  prevent,  or  which  shall  be 
promptly  over-powered,  if  constructed.  This  concentration  he 
efiFected,  and  could  only  effect,  by  the  use  of  casemates,  upon  which, 
numerous  and  well  constructed,  he  bases  all  the  strength  of  his  forti- 
fications. 

No  author  on  this  art  has  displayed  greater  genius  or  a  greater 
affluence  of  resources,  and  no  author  has  given  occasion  for  so  much 
acrimonious  discussion.  Rejected  by  the  French,  the  principles  of 
Montalembert  have  been  made  the  basis  of  the  modern  German,  or 
''Polygonal,'*  system. 

For  sea-coast  fortification  the  casemates  of  Montalembert  had  a 
singular  applicability,  and  he  has  the  merit,  at  least,  of  being  the  first 
writer  who  has  seen  in  this  branch  of  the  art  a  subject  of  particular 
treatment,  and  who  had  given  special  designs  for  forts  and  batteries 
''for  the  defence  of  ports." 

In  no  warlike  structure  was  there  so  great  a  concentration  of  artil- 
lery as  in  a  ship-of-war,  such  as  it  was  fifty  or  even  twenty  years  ago. 
And  as  there  is  no  limit  to  the  number  of  ships  which  may  be  brought 
to  bear  upon  a  shore  battery  save  that  of  the  range  of  artillery  and  the 
area  of  navigable  water,  it  is  easy  to  see  to  what  overwhelming  hostile 
fire  such  a  work  may  be  subjected.  On  the  other  hand,  it  frequently 
happens  that  the  site  otherwise  most  advantageous  for  a  battery  is  low 
and  contracted,  rendering  any  accumulation  of  guns  impracticable,  if 
mounted  on  an  ordinary  rampart,  and  exposing  the  unprotected  gun- 
ners to  the  fire  of  the  sharpshooters  with  which  the  enemy's  topmasts 
are  filled.* 

It  is  no  small  merit  of  Montalembert  to  have  devised  a  method  of 
mounting  guns  which  should  meet  this  case.  Notwithstanding  that 
the  French  corps  of  engineers  rejected  the  system  in  its  intended 
application,  and  disclaimed,  as  an  engineer,  its  author,  it  nevertheless 
constructed,  in  1786,  for  the  defence  of   the  roadstead   and  harbor  of 

*The  topmasts  of  many  of  the  vessels  of  Commodore  Farragut's  fleet  in  the  attack 
on  Forts  Jackson  and  St.  Philip  contained  hozt- hoijuitzers,  destined  to  fire  canister 
at  the  gunners  of  the  low  batteries  of  those  works. 
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Cherbourg,  forts  which  are  in  reality  almost  copied  from  his  designs.* 
Following  the  example  of  the  French,  other  European  nations  have 
adopted,  for  the  defence  of  their  seaports,  works  of  the  same  charac- 
ter, of  which  the  forts  of  Cronstadt  and  Sebastopol,  once  made 
familiar  to  us,  in  their  outward  appearance,  by  the  pictorials,  are 
recent  specimens;  and,  as  we  have  already  seen,  Colonel  Williams 
introduced  them  into  our  country  in  1807,  by  the  construction  of 
Castles  Williams  and  Clinton,  and  Fort  Gansevoort,  New  York  harbor. 

An  objection  urged  against  casemates,  and  a  grave  one,  since  it  is 
aimed  at  one  of  their  most  important  attributes,  is  that  the  embras- 
ures of  masonry  are  dangerous  to  the  gunners,  from  their  outward 
flaring  surfaces  reflecting  into  the  interior  the  enemy's  missiles. 
Montalembert  was  well  aware  of  this  objection,  calling  the  embrasure, 
in  its  ordinary  form,  a  ^ ^murderous  funnel,''  (entonnoir  meurtriere,) 
and  his  sagacity  did  not  fail  to  prescribe  the  best  remedy  by  rules 
intended  to  reduce  to  a  minimum  the  external  opening.  He  directed 
that  the  throat  should  be  no  larger  than  necessary  to  receive  the 
muzzle  of  the  gun  and  to  endure  the  shock  of  its  discharge;  that  it 
should  not  be  more  than  two  feet  from  the  exterior  surface  of  the 
wall;  that  the  cheeks  should  be  parallel  to  the  sides  of  the  sector  of 
fire;  and  to  render  practicable  these  arrangements  he  invented  the 
^^affut  a  aiguille,^ ^  (carriage  with  tongue,)  which  has  served  as  the 
type  of  nearly  all  subsequent  casemate  gun-carriages.  It  is  strange 
that,  even  while  adopting  the  plans  of  Montalembert,  European 
engineers  should  have  almost  wholly  overlooked  these  maxims,  and 
that  it  was  reserved  for  our  own  illustrious  engineer  to  make  their 
application,  and,  in  perfecting  the  casemate  and  the  embrasure,  to 
become  a  co-worker  with  Montalembert,  by  bringing  the  casemated 
water-battery  to  its  highest  degree  of  perfection. 

I  now  revert  to  General  Totten's  labors  in  this  connection,  and  in 
reference  thereto  I  quote  from  his  report  to  the  Secretary  of  War: 

'^The  first  casemated  battery  was  completed  in  1808.  It  has  two 
tiers  of  guns  in  casemates  and  one  in  barbette.  The  exterior  open- 
ings of  the  lower  embrasures  are  4'  8''  by  6  feet,  giving  an  area  of  28 
square  feet;  and  of  the  second  tier  3'  8''  by  5  feet,  area  18^  square 
feet;  the  horizontal  traverse  of  the  guns  being  limited  to  44  degrees. 

fThe  celebrated  Carnot,  then  an  officer  of  French  engineers,  but  who  adopted  the 
views  of  Montalembert,  writes  to  him:  **You  have  wrung  from  your  adversaries  the 
admission  that  well-constructed  casemates  are  a  good  thing,"  &c.  {Zastroiv,  His- 
toire  de  la  Fortification .) 
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''Within  three  or  four  j^ears  of  the  time  just  mentioned  two  other 
casemated  batteries  were  built,  each  having  a  single  tier  of  guns  in 
casemates,  with  exterior  openings  of  M  S"  by  5  feet,  area  22  square 
feet;  one  with  horizontal  scope  of  about  42  degrees,  and  the  other  of 
about  45  degrees. 

''In  1815  the  author  of  this  report  was  called  on  to  prepare  a  pro- 
ject for  the  defence  of  an  important  channel;  and,  having  been 
convinced,  while  employed  as  an  assistant  in  the  construction  of  two 
of  the  batteries  just  mentioned,  that  the  principles  and  the  details  by 
which  the  embrasures  and  the  dependent  casemates  had  thus  far  been 
regulated  were  erroneous  and  defective,  set  about  a  careful  study  of 
the  conditions  to  be  fulfilled  in  providing  for  the  heavy  guns  of  that 
period  mounted  on  a  casemate  carriage  that  had  already  been  approved 
and  adopted.  The  result  was  an  embrasure  having  an  exterior  open- 
ing of  4  feet  wide  by  2'  6''  high  at  the  outside  line  of  the  cheeks, 
and  3  feet  high  at  the  key  of  the  covering  arch,  the  throat  being  V 
l(y'  wide.  This  provided  for  all  the  depression  and  elevation  of  the 
gun  that  the  carriage  permitted,  and  also  for  a  horizontal  scope  of 
full  60  degrees.  Covered  with  a  lintel  instead  of  an  arch,  the  height 
of  the  exterior  opening  might  be  a  little  less  than  3  feet.     . 

"The  plan  of  this  embrasure  shows  that  the  interior  opening  is 
5'  6''  wide,  and  that  the  plane  of  the  throat  is  within  2  feet  of  the 
outside  of  the  wall,  which,  just   at  the   embrasure,  is  5   feet  thick. 

"A  slight  modification  fitted  this  embrasure,  when  applied  to  flank- 
ing or  interior  defence,  to  receive  at  first  a  carronade  of  large  calibre, 
and  of  later  years  a  howitzer  instead.  When  these  latter  were  liable 
to  be  assailed  by  musketry,  the  outer  cheeks  were  made  en  cremailliere ^ 
(notched,)  a  long-known  device. 

"It  was  with  timidity  and  hesitation  that  the  cheeks  of  this  embra- 
sure were  placed  so  near  the  track  of  the  ball,  when  fired  from  the 
casemate,  with  the  maximum  obliquity,  and  the  results  of  an  early 
trial  with  experimental  embrasures  at  Fortress  Monroe  gave  some 
sanction  to  the  doubt.  The  first  two  under  trial  were  built  of  lime- 
mortar,  and  were  soon  shaken  to  pieces  by  the  blast  of  the  gun. 
Another  one,  however,  constructed  of  bricks  laid  in  cement-mortar, 
sustained  without  injury  several  hundred  discharges.  These  last 
results  have  been  confirmed  wherever  there  has  been  practice  from  our 
embrasures,  which,  with  immaterial  differences,  have,  since  1815, 
been  constructed  in  all  our  casemated  batteries  according  to  the  pre- 
ceding description." 
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It  will  be  seen  from  the  foregoing  quotations  how  thoroughly 
General  Totten,  in  adopting  the  casemated  battery,  was  imbued 
with  the  spirit  of  its  illustrious  originator.  If,  as  is  likely,  he  was 
aware  of  the  latter *s  rules  on  this  subject,  he  was  the  first  to  appre- 
ciate their  essential  importance,  and  to  prove  the  practicability  of 
their  application.  It  is  probable,  however,  that  the  close  study  of 
the  subject,  critical  observation,  and  keen  sagacity  which  so  distin- 
guished him  on  all  occasions,  and  which  taught  him  to  accept  nothing 
as  the  best  which  was  susceptitble  of  improvement,  led  him  to  recog- 
nize as  ^'murderous  funnels''  the  embrasures  of  routine — to  create 
anew  the  rules  of  Montalembert,  and  to  make,  for  the  first  time,  a 
successful  application  of  them.  He  reduced  the  throat  to  nearly  an 
absolute  minimum;  he  placed  it  at  two  feet  from  the  outer  face  of 
the  wall,  diminishing  the  external  openings  from  eighteen,  twenty- 
two,  and  twentv-eight,  down  to  about  ten  square  feet,  while  he 
increased  the  sector  jof  fire  of  the  gun  from  forty-five  to  sixty  degrees; 
thus  adding  one-third  to  its  field  of  fire,  and  consequently  to  its  value. 

The  embrasures,  thus  modeled  in  1815,  remained  unchanged  until 
the  year  1858,  but  the  casemate  continued  a  subject  of  study  and 
experiment  during  most  of  his  life.  The  perfecting  of  ventilation, 
the  determination  of  the  dimensions  "and  height  of  the  piers,  of  the 
span  and  rise  of  the  arches,  their  thickness  and  manner  of  covering, 
so  as  to  obtain  perfect  drainage  and  to  avoid  the  injurious  effects  of 
frost,  &c.,  were  problems  of  prolonged  research  and  skillful  solution, 
establishing  for  General  Totten  the  right  to  be  considered  the  author 
of  the  American  casemate. 

In  connection  with  these  researches  may  be  mentioned  those  also 
which  were  directed  to  the  determination  of  the  manner  of  mounting 
guns  ^*en  barbette.*'*  As  the  dimensions  of  sea-coast  ordnance  in- 
creased, more  and  more  elaborate  structures  became  necessary  for 
their  mounting  and  management.  The  planning  and  construc- 
tion of  the  carriages  belonged  to  the  Ordnance  Bureau,  but  it  was 
General  Totten 's  task  to  adapt  the  platforms  and  parapets  thereto. 
None  but  the  engineer  or  artillerist  can  thoroughly  understand  the 
difficulty  and  complexity  of  the  problems  therein  involved.  To  pro- 
vide a  platform  which  shall  support,  without  the  slighest  deflection, 
the  weight,  and  resist  the  shock  of  discharge,  while  it  provides  for 
the  training  or  pointing  of  the  gun — which  is  so  adapted  to  the  para- 
phet  as  to  allow  the  maximum  horizontal  sector  of  fire,  and  to  a£Ford 

*A  barbette  gun  is  one  which  is  fired  over  a  parapet. 
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the  most  perfect  cover  to  the  gunners  consistent  with  allowing  all  the 
depression  demanded  by  the  circumstances  of  the  case — such  are  the 
conditions  to  be  fulfilled,  separately,  for  each  calibre  of  gun.  After 
years  of  experience,  and  after  our  sea-coast  ordnance  had  attained  its 
highest  developement  prior  to  the  introduction  of  the  rifled  gun  and 
fifteen-inch  columbiad.  General  Totten  embodied  his  results  in  a 
lithographic  sheet  exhibiting  to  the  eye  of  the  engineer  for  every  kind 
of  gun  and  for  every  probable  case  the  particular  solution.  This 
single  sheet  exhibits  strikingly  the  charactertistics  of  the  author's  mind 
— the  profound  study  which  he  brought  to  bear  on  every  subject,  the 
scrupulous  accuracy  of  his  determinations,  which  neglected  no  appre- 
ciable magnitude,  and  the  thoroughness  and  generality  of  his  solutions. 

When  the  embrasure  of  1815  was  designed,  ships'  armaments  con- 
tained no  gun  heavier  than  a  twenty-four  or  thirty-two  pounder.  As 
the  calibres  increased  it  became  a  matter  of  doubt  whether  the  five 
feet  thickness  of  wall  immediately  about  the  embrasure  was  sufficient. 
At  the  same  time  the  progress  made  in  the  art  of  forging  large  masses 
of  iron  had  suggested  that  by  its  use  the  funnel  form  of  the  mouth 
might  be  entirely  done  away  with,  and  the  exterior  opening  reduced 
to  an  absolute  minimum.  Nothing  but  experiment  could  lead  to  sound 
conclusions,  and  the  experiments  referred  to  on  a  former  page  were 
instituted,  the  principal  objects  of  which  were  (in  General  Totten 's 
own  language) — 

I.  ^'To  ascertain  the  effects  of  firing  with  solid  balls,  with  shells, 
and  with  grape  and  canister,  from  heavy  ordnance  at  short  distances, 
upon  various  materials  used  in  the  construction  of  casemate  embrasures. 

II.  '^To  determine  whether  these  embrasures  might  have  a  form 
that  would  shut  out  most  of  these  missiles,  and  resist  for  a  time  the 
heaviest,  without  lessening  the  sector  of  fire,  horizontal  and  vertical, 
of  the  casemate  gun. 

III.  '^To  determine  the  degree  to  which,  without  injury  from  the 
blast  of  the  gun,  or  lessening  its  scope  of  fire,  the  throat  of  the  embra- 
sure, and  also  the  exterior  opening,  might  be  lessened. 

IV.  ^^To  determine  whether  all  smaller  missiles  might  not  be 
prevented  from  passing  through  the  throat  into  the  battery;  and 
whether  the  smoke  of  the  blast  might  not  also  be  excluded  by  simple 
and  easily  managed  shutters." 

Targets  were  constructed  representing  the  wall  of  a  fortification 
pierced  with  its  embrasures.  All  varieties  of  materials  were 
employed    in  the  walls,  and   every  suggested   method  of   constructing 
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the  embrasure  was  tried.  General  Totten*s  report  shows  that  the 
minutest  detail  of  construction  was  directed  by  himself,  and  that  he 
personally  superintended  the  experiments.  They  were  carried  on  at 
intervals  during  four  successive  years,  the  results  of  each  year  sug- 
gesting the  object  of  experiment  for  the  next. 

It  would  be  out 'of  place  here  to  follow  the  report  through  its 
detailed  accounts  of  the  firings,  or  even  to  attempt  to  sum  up  the 
conclusions  arrived  at,  referring  as  they  do  to  such  a  variety  of  sub- 
jects; but  those  concerning  the  thickness  of  the  scarp-wall  and  the 
use  of  wrought  iron  may  be  properly  quoted  as  among  the  most 
important: 

^^The  general  conclusion  from  these  trials  is,  that,  whether  of 
cement  concrete,  of  bricks,  or  of  hard  stones,  the  portion  of  the  wall 
at  and  around  each  embrasure  having  the  thickness  of  five  feet  only 
should  be  no  larger  than  is  indispensable  for  the  adaptation  of  the 
gun  and  carriage  to  the  embrasure;  if  restricted  to  a  small  area,  this 
thickness  will  suffice — not  otherwise. 

''The  thickness  of  five  feet  will  resist  a  number  of  these  balls, 
impinging  in  succession  on  that  space,  provided  the  bond  expand 
promptly  above,  below,  and  on  each  side,  into  a  thickness  greater  by 
some  two  and  a  half  feet  or  three  feet  or  more.  Were  the  wall  no 
thicker  generally  tha^  five  feet,  being  reinforced  only  by  piers  some 
fifteen  feet  apart,  it  would  soon  be  seriously  damaged  by  battering  at 
short  distances.** 

And  in  reference  to  iron  it  is  stated:  ''First,  it  may  be  fairly 
assumed  that  a  plate  eight  inches  thick  of  wrought  iron  of  good  quality, 
kept  in  place  by  a  backing  of  three  feet  of  strong  masonry,  will  stop 
a  solid  ball  from  an  eight  inch  columbiad  fired  with  ten  and  a  quarter 
pounds  of  powder  from  the  distance  of  two  hundred  yards.  The 
plate  of  iron  will  be  deeply  indented  at  the  point  of  impact,  the  ball 
carving  for  itself  a  smooth  bed  of  the  shape  and  size  of  one  hemi- 
sphere, in  which  it  will  be  found  broken  into  many  pieces  easily 
separable,  and  it  will,  besides,  be  somewhat  bent  generally.  The 
masonry  behind  will  be  much  jarred,  and,  unless  strongly  bonded,  be 
considerably  displaced;  moreover,  unless  the  thickness  of  three  feet  is 
well  tied  into  thicker  masses  immediately  adjacent  on  the  sides  and 
above  and  below,  the  general  damage  will  be  severe. 

"Second,  this  plate  will  be  much  the  stronger  for  being  in  a  single 
mass,  and  not  made  up  of  several  thinner  plates.  The  continuity 
effected   by  bolts  and  rivets  of   the  made-up   plates  is  broken  even  by 
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weak  assaults,  so  that  afterwards  the  stronger,  instead  of  a  joint  oppo- 
sition, finds  only  a  succession  of  feeble  resistances. 

''Third,  a  thickness  of  two  inches  is  arriple  for  shutters  designated 
to  stop  the  largest  grape-shot.  With  this  thickness  they  will  be 
neither  perforated  nor  deformed  by  anything  less  than  cannon  balls 
or  shells.  These  shutters  also,  for  the  reason  just  given,  should  be 
made  of  a  single  thickness.  The  firings  show  the  necessity  of  con- 
cealing entirely,  even  from  the  smallest  iron  missile,  their  hinges 
and  fastenings. 

''Fourth,  a  wrought  iron  plate  of  half  an  inch  in  thickness  is 
adequate  to  protect  the  outer  margins  and  the  offsets  of  embrasures 
from  injury  by  grape  or  canister  shot.*' 

These  facts  established,  the  effect  of  the  form  and  dimensions  of 
the  embrasures  in  carrying  in  the  smaller  missiles  was  investigated; 
the  recorded  results  will  enable  us  to  appreciate  the  force  of  Montal- 
embert's  expression,  ''murderous  funnels,*'  as  even  its  author  could 
not  do. 

"Suppose  a  hundred-gun  ship  to  be  placed  within  good  canister 
range  of  a  casemated  battery  of  about  the  ship's  length  and  height, 
to  the  fifty  guns  of  the  ship's  broadside  there  would  be  opposed  about 
twenty-four  guns  in  two  tiers  in  the  battery.  The  ship  would  fire 
each  gun  once  in  three  minutes,  or  ten  times  in  half  an  hour;  the 
fifty  guns  would  therefore  make  five  hundred  discharges  within  that 
time. 

"With  one  hundred  and  fifty-six  balls  in  each  thirty-two  pound 
canister,  (weighing  in  all  thirty-one  and  a  half  pouqds,)  there  would 
be  thrown  seventy-eight  thousand  balls  in  thirty  minutes.  Supposing 
one-half  to  miss  the  fort,  which,  considering  the  size  of  the  object 
and  the  short  distance,  is  a  large  allowance,  there  would  still  remain 
the  number  of  thirty-nine  thousand  balls  to  strike  a  surface  of  (say) 
six  thousand  square  feet — that  is, 

"On  each  square  foot 6/4  balls. 

"Or  within  the  exterior  opening  of  one  of  the  embras- 
ures of  our  second  target,  of  which  the  area  is  8.9  square 

feet,  there  would  fall 58  balls. 

"Within  the  European  embrasure  above  mentioned, 
having  fifty-four  square  feet  of  opening,*  there  would 
be  received  in  half  an  hour 351  balls." 

*Reference  is  made  to  the  embrasure  of  a  European  work  built  within  the  last 
twenty-five  years. 
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And  if  the  ship  carried  modern  eight-inch  guns,  and  fired  canister 
of  musket  balls,  these  figures  would  be,  in  the  three  cases,  fifty-one, 
four  hundred  and  fifty-three,  and  two  thousand  seven  hundred  and 
fifty-four.  These  theoretical  conclusions  were  verified  by  the  experi- 
mental firing  with  grape  and  canister,  and  it  is  thus  seen  how  greatly 
superior  General  Totten's  embrasure  of  1815,  which  is  but  little 
larger  than  that  of  the  second  target,  is  to  the  European  one,  and 
how  thoroughly  he  had,  at  that  early  day,  mastered  the  subject.  He 
had,  indeed,  perfected  the  embrasure  so  far  as  it  could  be  done  with 
masonry  alone. 

But  the  quantity  of  small  missiles  which  even  that  embrasure  would 
receive  is  dangerously  great,  and  would  be  much  diminished  if  the 
funnel-form  of  the  mouth  could  be  done  away  with,  and  the  throat 
reduced  to  an  absolute  minimum.  This  could  be  accomplished  only 
be  the  use  of  iron,  and  the  conclusions  I  have  just  quoted  furnish  the 
data  necessary  to  its  successful  application. 

The  throat  (still  placed  two  feet  back  from  the  outer  face  of  the 
wall)  being  formed  of  iron  plates,  it  became  practicable  to  cut  away 
the  flaring  surfaces  of  masonry,  so  as  to  present  others  parallel  or  per- 
pendicular to  the  face  of  the  wall,  and  by  this  change  of  form  to 
exclude  all  missiles  not  directed  within  the  limits  of  the  throat  itself. 
Still  more  completely  to  accomplish  the  object,  wrought-iron  shutters 
of  two  inches  thickness  (as  determined  by  the  experiments)  were 
applied,  by  which,  except  at  the  moments  of  aiming  and  firing,  the 
embrasure  was  entirely  closed. 

Such  is  the  history  of  the  casemated  battery  and  casemated  embras- 
ure in  the  United  States.  We  have  seen  that  the  perfection  to  which 
they  have  been  brought  is  due  to  General  Totten,  and  to  General 
Totten  alone.  Nor  is  it  to  the  experiments  which  I  have  been 
describing,  laborious,  skillful,  and  thorough  as  they  were,  that  we 
may  solely  attribute  such  results.  We  must  look  back  to  the  time 
when,  a  first  lieutenant  of  engineers,  he  saw  and  aided  in  the  con- 
truction  of  our  first  casemated  fort,  and  when  he,  fully  appreciating 
its  merits  and  recognizing  the  defects  which  a  disregard  and  want  of 
appreciation  of  the  illustrious  projector's  own  principles  had  entailed 
upon  it,  set  himself  to  the  task  of  enhancing  the  one  and  correcting 
the  other. 

The  ten  years  which  have  elapsed  since  1855  have  witnessed 
changes  in  the  character  of  sea-coast  and  naval  artillery,  and  an 
increase  in  the  calibres  and  weight  of  their  projectiles,  which  no  one 
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at  that  date  would  have  anticipated;  hence  some  doubt  may  be  enter- 
ained  whether  our  casemated  masonry  works  are  adequate  to  contend 
iwith  iron-clad  vessels  armed  with  the  modern  artillery.  This  is  a 
question  which  it  remains  for  experiment  or  experience  to  decide. 
It  has,  as  yet,  not  been  demonstrated  that  a  masonry  fort,  constructed 
as  our  more  recent  works  are,  will  not,  armed  with  the  powerful  guns 
now  being  introduced,  endure  the  contest  quite  as  long  as  its  iron- 
clad antagonist  can  protract  it. 

In  this  connection  it  is  due  to  General  Totten  to  say  that  he  has 
himself  been  ever  the  most  strenuous  advocate  of  ^^big  guns,''  the 
most  urgent  instigator  of  their  production.  The  writer  well  remem- 
bers when,  seated  with  him  on  the  piazza  of  the  officers'  quarters  at 
Fort  Jackson,  our  eyes  resting  on  the  mighty  stream  flowing  past  us, 
upon  the  defence  of  which  our  thoughts  and  conversation  had  been 
turning,  he  exclaimed,  ^^We  must  have  a  20-inch  gun."  The  idea 
was  novel  to  me  at  that  time,  and  I  exhibited  some  surprise.  He 
went  on  to  say  that,  thoroughly  to  prevent  the  passage  or  attempted 
passage  of  an  armed  steamship,  there  must  be  not  only  danger  but 
almost  a  certainty  of  destruction.  ^^Let  us  have  such  guns  that  (to  use 
his  own  phrase)  ^every  shot  shall  be  a  bird.'  "  The  invention  of 
armored  ships,  not  then  foreseen,  has  increased  the  necessity  of  having 
such  guns  as  he,  on  other  grounds,  so  strongly  advocated.  He 
expressed  the  greatest  confidence  that  a  gun  of  the  dimensions  he 
named  would  yet  be  made  and  introduced  into  our  batteries,  and 
added  the  interesting  statement  that  in  his  earlier  days  he  had  found 
much  difficulty  in  impressing  upon  the  members  of  boards  on  which 
he  had  served  the  necessity  of  having  guns  in  our  harbor  defences 
larger  than  24-pounders.  To  the  labors  and  genius  of  a  Rodman  we 
owe  the  actual  invention  of  the  art  of  constructing  fifteen  and  twenty- 
inch  guns;  but  without  the  unceasing  stimulus  of  General  Totten 's 
known  and  urged  views,  it  is  doubtful  whether  Rodman's  labors 
would  have  been  called  for  or  sustained. 

The  preceeding  pages  have  been  mainly  devoted  to  the  illustration 
of  our  departed  associate's  career  as  an  officer  and  as  the  Chief  Engi- 
neer of  the  United  States.  Before  turning  our  attention  to  other 
spheres  of  his  usefulness,  it  seems  fitting  to  quote  from  one  of  his 
eulogists  the  following  summary  of  his  official  characteristics: 

^*In  wielding  the  influence  of  his  office  as  Chief  Engineer,  the 
prominent  traits  exhibited  by  General  Totten  were  strict  justice  and 
scrupulous   integrity.     No  sophistry,  no   blandishments,  no  arbitrary 


exercise  of  superior  authority  could  turn  him  in  the  least  from  his 
steadfast  adherence  to  his  own  sense  of  duty.  Avoiding  all  useless 
collisions  with  his  official  superiors,  showing  due  respect  to  their 
station,  he  never  failed  to  call  their  attention  to  anv  errors  cotninitted 


by  them  with  respect  to  the  department  under  his  charge;  ] 
ever   leave   them    any  excuse    for  wilful  wrong-doing  by 
silent,  even    when    he  knew  that  his   suggestions  would    nt 


rdid  he 


ill-received   and  of 

no    use,  but  might    be  vi 

ited    by  the   e 

those  petty  vexation 

which  official  superiors  c 

an  employ  aga 

under  them  who  thw 

art  their  misdoings. 

"The  individual  traits  of  Ge 
Powerfully  built,  of  a  constituti 
potent,  and  persevering,  of  sour 
lectual  capacity,  nature  seemed  to 
that  he  had  chosen.  His  attcnti 
sional  duties  amounted  to  a  dev< 


leral  Totten  were  strongly  marked, 
)n  of  the  most  vigorous  stamp,  cool, 
d  judgement  and  variety  of  intcl' 
have  endowed  him  for  the  profession' 
an  to  the  performance  of  his  profes- 


"Whilst    steadily    adhering 
experience,  and  withstanding 


lat  had  been  well 
directed  efiforts  of  that  class  of 
men  of  whom  some  are  to  be  found  in  all  bodies,  who  seize  upon 
every  noveity  and  press  it  into  the  sei^ice  of  their  own  crude  notions, 
he  was  far  from  rejecting  well-reasoned  projects  of  improvement, 
and  encouraged,  as  his  own  immediate  works  show,  every  step  toward 
real  progress.  Although  not  belonging  to  the  class  of  mere  inventors, 
he  had  that  invaluable  faculty  to  one  holding  a  position  of  so  great 
public  responsibility,  of  detecting  the  fallacies  with  which  this  class 
too  frequently  deceive  themselves  as  well  as  others," 

In  1863,  under  the  law  uniting  into  one  the  two  corps  of  engineers 
and  topographical  engineers,  General  Totten  was  advanced  to  the  full 
grade  of  brigadier  general.  A  few  days  before  his  death  the  Senate 
unanimously  confirmed  his  nomination  by  the  President  to  be  "major 
general  by  brevet,  for  long  faithful,  s 
were  such  distinction  i 

Giving  the  precedem 
with  his  profession,  I  t 
in  establishing  and  ma 

The  attention  of  Co 
sity  for  introducing  o 
into  the  light-house  sy; 


I 


more  fitly  bestowed, 
■e  in  order  to  duties  most  intimately  connected 
ow  turn  to  General  Totten's  important  labors 
ntaining  our  present  light-house  system, 
igress  having  been  called  to  the  pressing  neces>-1 
Ttain  reforms,  administrative  and  executivej 
,tem  of  the  United  States,  that  body,  after  iatt^ 
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discussion  of  the  subject,  passed  an  act  (approved  March  3,  1851,) 
stipulating  that  from  and  after  that  date,  in  all  new  light-houses  and 
all  light-houses  requiring  illuminating  apparatus,  the  lens  or  Fresnel 
system  should  be  adopted. 

Another  chapter  of  the  same  act  provided  for  the  appointment  of  a 
commission,  to  be  composed  of  two  officers  of  engineers  of  the  army, 
and  such  civil  officers  of  high  scientific  attainments  as  might  be  under 
the  orders  or  at  the  disposition  of  the  Treasury  Department,  and  a 
junior  officer  of  the  navy  as  secretary,  whose  duty  it  should  be  to 
inquire  into  the  condition  of  the  light-house  establishment  of  the 
United  States,  and  to  make  a  general  detailed  report  and  programme 
to  guide  legislation  in  extending  and  improving  our  present  system 
of  construction,  illumination,  inspection,  and  superintendence. 

The  board,  as  constituted  by  the  President,  consisted  of  Com- 
mander W.  B.  Shubrick,  General  J.  G.  Totten,  Colonel  James 
Kearney,  Captain  S.  F.  Dupont,  United  States  navy.  Professor  A. 
Dallas  Bache,  superintendent  United  States  coast  survey,  and  Thorn- 
ton A.  Jenkins,  United  States  navy,  as  secretary. 

Its  labors  were  directed  first  to  demonstrating  the  evils,  irregulari- 
ties, and  abuses  which  had  crept  into  the  light-house  service  under 
the  management  of  the  Fifth  Auditor  of  the  treasury,  (the  late  vener- 
able and  highly  respected  Stephen  Pleasonton,)  among  which  were 
found  to  be  those  arising  from  defective  principles  of  construction, 
renovation,  and  repair  of  light-houses,  inadequate  protection  to  sites 
,and  badly  planned  and  poorly  constructed  sea-walls.  It  may  readily 
be  understood  how  the  peculiarly  practical  mind  of  General  Totten, 
brought  to  bear  upon  these  and  kindred  subjects  of  inquiry,  developed 
and  demonstrated  the  necessity  of  at  once  employing  proper  scientific 
systems  and  plans  of  construction.  His  assistance  in  collecting  data 
was  found  invaluable,  and  his  lucid,  clear  mind  was  equally  to  be 
trusted  in  detecting  faults  and  in  devising  the  remedy. 

Without  entering  into  a  detailed  account  of  the  labors  of  this  board 
of  inquiry,  it  is  sufficient  to  state  that  the  mass  of  evidence  collected 
by  it  was  so  irresistible  in  proof  of  existing  errors,  that  Congress, 
under  date  of  August  31,  1852,  passed  an  act  which  created  a  per- 
manent light-house  board,  to  which  was  confided  all  the  duties  of  the 
establishment.  General  Totten  was  appointed  to  this  board,  and 
served  as  a  valued  and  honored  member,  with  but  a  short  interruption, 
until  his  decease.  Its  early  labors  were  arduous  and  onerous.  A  new 
system  was  to  be  founded  where  before  had  been  none;    order  should 


156 

come  from  chaos,  error  was  to  vanish  before  science,  economy  to  suc- 
ceed to  wastefulness,  darkness  to  give  place  to  light.  The  task,  great 
as  it  was,  fell  upon  no  shrinking  hearts  or  feeble  brains.  The  work 
was  accomplished;  and  long  before  his  lamented  death  General  Tot- 
ten  had  the  satisfaction  of  witnessing  the  labors  of  himself  and  his 
associates  crowned  with  full  success.  The  board  in  its  deliberations 
derived  great  benefit  from  his  presence  and  participation,  and  relied 
with  entire  assurance  upon  the  correctness  of  his  judgement  upon  all 
subjects  concerning  which  he  would  express  an  opinion.  He  served 
almost  continuously  as  chairman  of  the  committee  of  finance,  and 
the  decisions  of  that  committee  owed  not  a  little  of  their  sound  wis- 
dom to  the  searching  scrutiny  joined  to  the  generous  and  liberal  views 
of  its  chairman.  He  was  also  a  member  of  the  committee  on  engi- 
neering, in  which  department  his  peculiar  merit  was  most  conspicuous. 
The  principal  works  with  which  his  name  is  associated,  and  which 
claim  our  attention, are  the  light-houses  on  Seven-Foot  Knoll, near  Bal- 
timore, Maryland,  and  on  Minot's  Ledge,  off  Cohasset,  Massachusetts. 

The  former  is  an  iron  pile  structure  standing  in  some  ten  feet  of 
water.  It  was  erected  at  a  time  when  the  science  of  iron  pile  con- 
struction was  in  its  infancy,  and  was  one  of  the  first  works  of  the 
kind  undertaken  by  the  board.  Hence  it  was  a  matter  of  deep  interest 
and  solicitude.  It  was  successfully  completed,  and  the  light-house 
stands  to-day  a  signal  reward  for  the  thought  and  labor  bestowed  upon 
its  conception  and  construction. 

The  light-house  at  Minot*s  Ledge  was  a  work  of  far  greater  diffi- 
culty, and  to  its  proper  location  and  plan  General  Totten  lent  the 
resources  of  his  great  experience  and  exhaustless  knowledge.  As 
his  intimate  acquaintance  with  the  whole  coast  of  the  United  States, 
acquired  while  acting  as  a  member  of  the  board  of  engineers,  and 
during  his  annual  inspections  as  Chief  Engineer,  enabled  him,  with 
the  aid  of  the  Coast  Survey,  to  indicate  with  almost  unerring  cer- 
tainity  the  proper  location  and  character  of  all  new  light-houses,  so 
his  practical  knowledge  of  construction,  in  laying  the  foundation  of 
our  sea-coast  fortifications  and  the  sea-walls  by  which  the  sites  of 
many  of  them  had  to  be  protected,  prepared  him  to  grapple  with  the 
difficulties  of  constructing  a  masonry  tower  in  this  exposed  situation, 
and  to  bring  to  their  solution  all  the  known  and  tried  resources  of 
engineering. 

Minot's  Ledge  is  situated  about  twenty  miles  southeast  of  Boston. 
It  is  the  outer  rock  of   a  very  dangerous  group  called  the  ^ ^Cohasset 
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Rocks,"  lying  at  the  very  wayside  of  navigation  to  the  harbor  of 
Boston.  A  light-house  of  iron  had  been  erected  here  a  few  vears 
previous  to  the  organization  of  the  Light-house  Board,  but  it  was 
carried  away  in  a  fearful  storm  which  swept  along  the  coast  of  New 
England  on  the  16th  of  April,  1851. 

Not  only  the  commercial  interests  of  the  country,  but  humanity 
demanded  that  it  should  be  replaced,  and  Congress  promptly -made  an 
appropriation  for  this  purpose,  stipulating  that  the  tower  should  be 
erected  on  the  outer  Minot,  and  confiding  its  construction  to  the 
Topographical  Bureau.  This  bureau,  having  publicly  advertised, 
received  sixteen  distinct  proposals  to  erect  the  proposed  structure,  but 
finally  recommended,  in  view  of  the  difficulties  to  be  overcome,  and 
the  fearful  fate  of  its  predecessor,  that  it  should  be  located  on  one  of 
the  inner  rocks.  In  accordance  with  this  recommendation,  an  act  of 
Congress  was  passed  authorizing  the  Secretary  of  the  Treasurv  to 
''select,  instead  of  the  outer  Minot's  Ledge,  anymore  suitable  site." 
Before  further  action  had  been  taken,  the  whole  subject  fell  into  the 
hands  of  the  newly  created  Light-house  Board.  A  joint  resolution 
of  Congress  was  then  passed  (1854)  giving  to  this  board  the  decision 
as  to  the  location  and  the  mode  of  construction. 

The  question  of  location  being  thus  widely  reopened,  a  committee 
of  the  board  was  sent  to  make  a  personal  examination  of  the  locality. 
General  Totten  was,  of  course,  a  member  of  this  committee,  and 
was  not  long  in  making  up  his  mind  that  the  outer  and  not  the  inner 
Minot  was  the  proper  site.  His  arguments  on  this  subject  proved 
conclusive  with  the  board.  He  urged  that  if  the  light  were  placed 
on  any  of  the  inner  rocks  the  desired  object  would  be  but  partially 
accomplished,  since  in  a  dense  fog  or  thick  snow-storm  vessels  might 
approach  within  a  few  hundred  feet  without  being  able  to  see  it,  and 
thus  be  lost  upon  the  outer  ledge. 

When  the  question  of  practicability  was  broached,  his  professional 
pride  seemed  to  be  roused.  He  argued  that,  after  what  had  been  done 
on  the  coast  of  England  in  the  erection  of  the  Eddystone  light-house 
a  century  ago,  and  more  recently  of  the  Bell  Rock  and  Skerryvore 
lights,  it  would  be  a  humiliating  admission  that  the  requisite  science 
and  skill  were  not  found  to  be  in  this  country  to  erect  a  similar  struc- 
ture where,  as  all  admitted,  one  was  so  much  needed. 

He  carefully  studied  the  accounts  of  the  construction  of  the  Eddy- 
stone,  Bell  Rock,  and  Skerryvore  light-houses,  by  Smeaton,  Robert 
Stephenson,  and  Allan   Stephenson,  but   the    fact  that  the  Eddystone 
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was  begun  at  high-water  mark,  that  the  ledge  of  the  Bell  Rock  was 
extensive,  and  elevated  several  feet  above  low-water,  and  that  the 
Skerryvore  presented  still  less  difficulties,  while  the  surveys  show  that 
the  outer  Minot's  ledg^e  was  very  contracted,  and  that  the  proposed 
structure  must  commence  even  below  low  water,  did  not  deter  him 
from  advocating  and  designing  a  work  for  this  formidable  position 
more  difficult  to  accomplish  than  anything  which  had  ever  preceded  it. 

The  plans  which  he  prepared  were  drawn  with  his  usual  minute- 
ness of  detail.  The  problem  was  one  peculiarly  fascinating  to  engi- 
neers— the  uniting  into  a  single  mass  the  several  component  stones  of 
the  structure  so  that  no  one  can  be  detached  from  the  rest,  that  each 
shall  be  a  bond  of  connection  to  those  adjacent,  that  the  whole  shall 
be  an  integral,  having  a  strength  ample  to  defy  the  most  powerful  foe 
to  human  structure,  the  fury  of  the  ocean  *s  winds  and  waves.  Though 
not  himself  the  constructor  of  the  work,  yet  to  have  insisted  against 
authoritative  adverse  opinion  on  its  practicability,  to  have  planned 
the  building  and  selected  the  engineer  who  should  rear  it,  and  to  have 
overlooked  the  work  from  its  commencement  to  its  completion,  entitles 
him,  even  were  this  his  only  work,  to  recognition  among  the  Smeatons 
and  Stephensons  and  Brunels,  as  one  of  the  great  engineers  of  the  age. 

For  the  execution,  he  selected  Captain  (now  Brevet  Brigadier  Gen- 
eral) Barton  S.  Alexander,  of  the  Corps  of  Engineers,  an  officer  whose 
experience,  energy,  boldness,  and  self-reliance  eminently  fitted  him 
for  the  task.  It  is  for  him  to  recount  the  history  of  the  work,  to  give 
to  the  world  the  interesting  narrative  of  difficulties  met  and  overcome, 
of  patience  requited  and  energy  triumphant.  General  Totten  watched 
its  progress  with  unflagging  interest,  making  frequent  visits  to  the 
superintending  engineer,  aiding  him  with  his  counsels  and  encourag- 
ing him  in  his  difficulties.  He  lived  to  enjoy  the  proud  satisfaction 
of  inspecting  the  finished  structure;  and  when  at  last  from  its  towering 
summit  flashed  o'er  the  troubled  waters  the  beacon  light  of  safety  to 
the  tempest-tossed  mariner,  he  might  well  exclaim,  with  the  Latin 
poet,  though  in  a  nobler  sense  and  in  a  less  boastful  spirit,  '^Exegi 
monumentum  acre  perenius. " 

General  (then  Colonel)  Totten  was  named  in  the  act  of  Congress 
organizing  the  Smithsonian  Institution  in  1846  as  one  of  the  Regents 
to  whom  the  business  transactions  of  that  celebrated  establishment 
are  instrusted.  At  an  early  meeting  of  the  Board  of  Regents  he  was 
appointed  one  of  the  Executive  Committee,  and  was  continued  in 
these  offices  by  repeated  election  to  the  time  of  his  death,  a  period  of 
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nearly  eighteen  years.  He  evinced  a  lively  interest  in  the  organiza- 
tion of  the  Institution,  and  after  a  careful  study  of  the  will  and  char- 
acter of  Smithson,  gave  his  preference  to  the  programme  prepared  by 
Professor  Henry,  which  was  finally  adopted.  His  advocacy  of  the 
plan  was  the  more  important  since  he  was  well  acquainted  with  the 
scientific  character  of  James  Smithson,  and  had  himself,  as  we  shall 
see  in  a  subsequent  statement,  been  engaged  in  a  line  of  research 
similar  to  one  of  those  pursued  by  the  founder  of  this  Institution. 

In  the  reconstruction  of  the  interior  of  the  main  part  of  the  Smith- 
sonian building  which  had  partly  been  completed  in  wood,  but  which 
had  given  way,  he  strongly  urged  the  employment  of  fire-proof 
material,  to  the  adoption  of  which  the  preservation  of  the  valuable 
collections  of  the  Institution  is  indebted.  In  the  discharge  of  his 
duty  as  one  of  the  Executive  Committee,  he  acted  with  the  same  con- 
scientious regard  to  the  sacredness  of  the  trust  which  characterized 
all  his  official  labors,  and  critically  examined  all  the  accounts,  assured 
himself  as  to  the  proper  expenditure  of  the  funds,  and  advised  as  to 
the  general  policy  to  be  pursued.  In  him  the  Secretary  ever  found  a 
firm  supporter,  a  sympathetic  friend,  and  a  judicious  advisor.  Unos- 
tentatious, unselfish,  and  only  desiring  to  advance  whatever  cause  he 
might  be  connected  with,  he  gave  the  most  valuable  suggestions  as  if 
they  were  of  little  moment,  and  in  such  a  way  that  they  might  appear 
to  be  deductions  from  what  others  had  said  or  done,  being  more 
anxious  that  his  suggestions  should  be  properly  carried  out  than  that 
they  should  be  accredited  to  himself. 

As  a  recreation  from  the  more  arduous  studies  of  his  profession,  he 
devoted  in  the  early  part  of  his  life  his  spare  hours  to  natural  history, 
paying  much  attention  to  the  mollusca  of  the  northern  coast  of  the 
United  States;  and  he  was  perhaps  the  first,  or  at  least  one  of  the 
first,  to  introduce  into  this  country  the  use  of  the  dredge  for  the 
search  of  these  animals,  thus  not  only  obtaining  many  species  which 
would  otherwise  have  escaped  attention  and  getting  fresh  and  unmu- 
tilated  specimens  of  species  previously  known  only  from  dead 
imperfect  shells,  but  enabling  us  to  learn  something  of  the  habits  and 
associations  of  the  animals — information  of  much  greater  scientific 
value  than  the  discovery  of  a  few  new  species.  His  observations  and 
studies  in  conchology  were  embodied  in  an  article  entitled  '^Descrip- 
tions of  some  shells  belonging  to  the  Coast  of  New  England,'*  pub- 
lished in  the  American  Journal  of  Science  and  Arts  for  1834  and 
1835,  and  Dr.  A.  A.  Gould  was  largely  indebted  to  him  for  material 
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employed  in  his  '^Invertebrata  of  Massachusetts,*'  many  of  the  species 
of  shells  contained  in  which  were  first  found  to  inhabit  our  coast  by 
General  Totten;  others  were  new  species  discovered  by  him,  though 
described  by  Dr.  Gould,  while  some  nine  or  ten  specimens  were  not 
only  discovered  but  described  by  him.  The  descriptions  of  species 
and  remarks  evince  his  powers  of  observation  and  critical  acumen, 
and  almost  all  of  the  forms  described  have  stood  the  test  of  subsequent 
examination,  and  the  validity  of  their  specific  distinction  been  con- 
firmed, although  several  of  them  are  among  the  most  common  shells 
of  the  coast:  on  account  of  their  small  size,  they  had  been  previously 
overlooked  or  neglected,  but  their  insignificance  in  size  did  not  dimin- 
ish their  interest  in  the  eyes  of  one  who  viewed  nature  in  all  her 
manifestations  as  worthy  of  contemplation.  One  of  the  most  beau- 
tiful and  almost  the  smallest  of  the  bivalves  of  our  coast,  called  by 
him  Venus  ^emma^  has  since  been  dedicated  to  him  under  the  name  of 
Gemma  Tottenii  by  Dr.  William  Stimpson. 

General  Totten  collected  principally  on  the  shores  of  New  Eng- 
land, and  his  explorations  with  the  dredge  were  almost  entirely  made 
in  the  vicinity  of  Newport,  R.  I.,  and  of  Provincetown,  Mass.  A 
list  of  the  shells  of  Massachusetts  was  contributed  by  him  to  one  of 
the  preliminary  reports  on  the  natural  history  of  that  St^te.  The 
principal  species  described  by  him  are  as  follows:  Modiola  glandula^ 
(now  known  as  Mytilus  decussatus^  Venus  gemma ^  (Gemma  Tottenii^ 
Solemya  borealiSy  Bulla  oryza,  Natica  immaculata.  Turbo  minutus,  (Rissoa 
minutay)  Turitella  interruptay  (Chemnitzia  interrupta^  Acteon  trifiduSy 
(Chemnitzia  trifida)  and  Pasithea  nigra.  This  last-named  species  he 
described  from  young  shells,  and  afterwards  finding  the  adult  shell, 
which  is  very  different,  called  it  Cerithium  reticulatum.  It  has  for 
many  years  been  called  Cerythium  Sayi,  but  a  late  author  has  again 
credited  it  to  him,  under  the  name  of  Bittium  nigrum, 

A  species  of  Succinea  (S,  Totteniana)  was  dedicated  to  General 
Totten  by  Mr.  Isaac  Lea,  of  Philadelphia. 

Conchologists  are  also  indebted  to  General  Totten  for  the  discovery  of 
means  for  the  preservation  of  the  epidermis  or  periostraca  of  shells, 
which  is  in  many  species  so  liable  to  crack,  and  this  recipe  has  been 
received  with  much  approbation  by  many  collectors  who  have  found 
it  to  supply  a  want  much  felt.  The  valuable  collection  of  rare  shells 
which  he  made  at  this  period  of  his  life  he  presented  to  the  Smith- 
sonian Institution,  without  the  usual  condition  that  it  should  be 
preserved    seperately,   but   to   be    used   most   advantageously  for   the 
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advancement   of  science,  to  complete   the   general   collection  of   the 
museum,  or  for  distribution  as  duplicates  to  other  establishment. 

In  the  '* Annals  of  the  Lyceum  of  National  History  of  New 
York''  for  1824  (vol.  i,  pp.  109-114)  he  published  ''Notes  on  some 
new  Supports  for  Minerals,  subject  to  the  Action  of  the  Common 
Blow-pipe.'*  These  researches  on  the  use  and  power  of  the  blow- 
pipe appear  to  have  been  incited  by  an  article  of  James  Smithson,  the 
subsequent  founder  of  the  Smithsonian  Institution,  and  the  memoir 
of  Totten  commences  with  a  reference  to  and  rehearsal  of  the  experi- 
ments of  that  gentleman,  as  detailed  in  a  letter  to  the  editor  of  the 
Annals  of  Philosophy.  Smithson,  it  was  remarked,  had  communi- 
cated several  ingenious  modifications  of  Saussure's  process  with 
supports  of  splinters  of  sapphire,  which  process,  he  observes,  ''has 
been  scarcely  at  all  employed;  owing  partly  to  the  excessive  difficulty, 
in  general,  of  making  the  particles  adhere,  and  in  consequence  of  the 
almost  unpossessed  degree  of  patience  required,  and  of  the  time  con- 
sumed by  nearly  interminable  failures."  Detailing  the  processes  of 
Mr.  Smithson,  three  in  number,  and  the  success  of  that  gentleman, 
he  adopted  a  modification  of  Smithson's  third  process,  having  recourse, 
as  a  support,  to  a  portion  of  the  mineral  itself,  which  he  designed  to 
expose  to  the  action  of  the  flame.  "Instead,  however,  of  taking  upon 
the  point  of  platinum  wire  a  very  minute  portion  of  the  paste  made 
of  the  powdered  mineral,"  according  to  Mr.  Smithson's  method,  he 
formed  a  paste,  by  mixing  the  powder  with  very  thick  gum-water,  and, 
rubbing  a  little  of  it  under  the  finger,  formed  a  very  acute  cone, 
sometimes  nearly  an  inch  in  length,  and  generally  about  a  twentieth 
of  an  inch  in  diameter  at  the  base."  To  the  apex  of  such  cones 
the  most  minute  particles  would  adhere  under  the  strongest  blast 
of  the  blow-pipe,  and  being  insulated  by  the  destruction  of  con- 
tinuity of  the  particles  of  the  cone,  the  flame  could  be  directed  upon 
it  with  undiminished  fevor.  Experiments  were  made  on  a  number 
of  minerals,  confirming  those  of  Mr.  Smithson,  and  greatly  extending 
the  power  of  the  blow-pipe,  and  he  was  thus  led  to  add  to  the  three 
classes  divided  in  relation  to  this  instrument  a  fourth,  namely,  "such 
as  are  fusible,  per  se^  in  microscopical  particles." 

The  attention  of  the  inhabitants  near  the  shores  of  the  great  lakes 
of  the  north  had  often  been  arrested  by  the  sudden  disappearance  in 
the  spring  of  the  ice  on  the  surface.  The  lakes  would  be  covered 
with  a  continuous  sheet  of  solid  ice  in  the  evening,  and  in  the  next 
morning    all    would    have    vanished.     Wild    speculations    had    been 
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lined  as    to   the   explanation  of   this  phenomenon   previous  ti 

I'estigation  o(  the  subject  by  General  Totten,  who  presented  an  I 
iubject  to   the  American  Association  for  the  Advance- 
e  at  the  Springfield  meeting  in  1859. 

From  this  it  appears  that  his  attention  had  been  directed  to  it  forty.il 
years   before,  at    Plattsbiiru,  New  York.      Ice    is  composed  of   ; 
geries  of   prismatic   crystals,  whose   axes   are    at  right   angles  to   tbej 
surface  of   the  mass.      "Examinations   then    and  afterwards   ir. 
floating   fresh-water    ice    have  shown    that  the    natural    effect  of   the- 
advancing  year    is   gradually  to    transform    ice,  solid    and    apparentl]r;J 
homogeneous,  into  an  aggregation  of  these  irregular  prismatic  crystalsyT 
standing    in    vertical   juxtaposition,  having   few  surfaces  of   contactij 
but  touching  rather  at  points  and  on  edges,  and  kept  in  plat 
merely  by  want  of  room  to  fall  asunder.      Until  this  change  has  some-j 
what  advanced,  the  cohesive  strength  of  ice  of  considerable  thicknessl 
is  still  adequate  to  sustain   the  weight  and  shock  of  the  travel  it  had  ' 
borne  during  the  winter;    but  becoming  less  and  less  coherent  by  the  ] 
growing    isolation  of   the  prisms,  or   more  and   more  'rotten', 
phrase    is,    though  retaining  all    its   thickness,    the    ice    will  at   last 
scarcely  support  a  small  weight,  though  bearing  upon  a  large  surface, 
the  foot  of   man    easily  breaking   through,  and   very  slight   i 
being  made  to   the  point  of    a  cone."     The  points  of   contact  of  the  J 
particles  being  destroyed,  each  will  drop  into  the  position  in  the  watef'! 
below  requiredby  the  placeof  its  own  centre  of  gravity — that  istosav.'.l 
it  will  be  upon  its  side,  exposing  large  surfaces  to  the  action  of   theJ 
warm   water.     With  the    ice    in  such    condition,    a   heavy  wind  will  I 
cause   the   disruption  of   the  particles,  and    the  speedy  disappearance^ 
would    be  the  consequence.      This  remark   of    General   Totten  a 
the  crystallization  of    ice  has  since   been  extended  to  nearly  all  sub- J 
stances    which,     in    becoming  solid,   assume    the    crystallized    form. 
The  axes  of  the  crystals  tend  to   assume  a  position  at  right  angles  to-| 
the  surface  of  cooling. 

As   illustrative  of   the  mind  of   General    Totten,  it   may  he  stated  J 
that  he   seldom  failed    to  give  valuable   hints  for  the  improvement  of  j 
processes  or  inventions  which  were  brought  before  him  in  the  t 
of  the   discharge  of    his  numerous  official  duties.     Among  thes 
an  instrument   for  ascertaining  the  daily  amount  of  evaporation  from 
a  given   surface  by  means  of    the   descent   of    water   contained    in  an 
inverted  graduated  tube,  the  open  end  of  which  was  immersed  i 
basin     from    which    the    evaporation    took    place. 
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correction  for  variation  in  barometrical  pressure,  this  instrument  gives, 
with' more  precision  than  any  other  with  which  we  are  acquainted, 
the  amount  of  evaporation. 

I  have,  gentlemen,  thus  faintly  and  inadequately  sketched  the  life 
and  services  of  our  departed  friend  and  associate;  but,  faint  and  inad- 
equate as  my  sketch  may  be,  I  feel  confident  that  every  one  will 
recognize  in  it  the  lineaments  of  a  great  and  true  man.  Labors  so 
protracted,  results  so  important  and  varied,  it  is  the  destiny  of  but 
few  to  achieve,  and  for  him  who  achieves  them  may  justly  be  claimed 
a  high  niche  in  the  temple  of  fame,  and  the  grateful  homage  of  the 
patriot  and  of  the  seeker  after  truth.  One  of  the  oldest  of  the  cor- 
porators of  this  academy,  it  was  permitted  him  only  to  contribute  his 
past  labors  and  his  shining  example.  But  these  are  indeed  a  rich 
legacy.  Proud,  indeed,  may  this  youthful  institution  be  that  it  can 
enroll  among  its  members  the  name  of  Joseph  Gilbert  Totten;  proud, 
too,  may  each  one  whom  I  now  address — each  one  of  its  members — 
be,  if  he  shall  achieve  but  a  far  less  claim  to  recognition  among  men 
of  science.  To  the  aged  among  us — to  those  who  were  young  with 
him,  and  like  him  have  crowned  a  life  of  toil  by  honorable  achieve- 
ments— I  need  not  speak.  They  require  no  example,  and  they  may 
feel  in  contemplating  his  history  an  additional  assurance  that  their 
own  works,  too,  ^^shall  praise  them.**  To  the  more  youthful  or  to 
the  middle-aged,  who  have  just  commenced,  or  but  partially  accom- 
plished, the  steep  ascent  which  leads  to  honorable  fame,  his  life  is 
precious  in  its  teachings. 

5f»  *f»  ^  5|C  5JC  JjC  5]> 
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REPORTS  OF  MAJOR  LEACH,  CORPS  OF  ENGI- 
NEERS, COMMANDING  THE  BATTALION. 


Headquarters,  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kans., 

November  77,  1 903, 

The  Adjutant  General, 

Department  of  the  Missouri, 

Omaha,  Nebr, 

Sir: 

1.  I  have  the  honor  to  submit  the  following  report  of  the  partici- 
pation of  the  1st  Battalion  of  Engineers  in  the  recent  maneuvers  at 
Fort  Riley,  Kansas. 

2.  Pursuant  to  the  provisions  of  par.  3,  Department  S.  O.  178, 
c.  s.,  the  Battalion  left  this  post  at  8:30  A.  M.,  September  23d,  and 
marched  to  Fort  Riley,  arriving  there  at  1:00  P.  M.  October  2d. 
The  trip  was  made  in  nine  marches  of  approximately  equal  length. 
No  march  was*  made  on  Sunday,  September  27th,  the  Battalion 
remaining  in  camp  at  Kilmer  on  that  day.  Five  days^  rations  were 
carried  from  the  post,  and  five  days'  were  received  by  rail  at  Silver 
Lake.  A  tool  wagon  was  taken  with  each  company,  and  six  wagons 
of  the  heavy  train,  three  ponton,  one  trestle  and  two  chess,  accom- 
pained  the  Battalion.  The  full  division  of  bridge  train  CQuld  not  be 
taken  on  account  of  lack  of  sufficient  animals.  With  the  exception 
of  one  day,  the  weather  was  fine.  The  roads  were  in  excellent  con- 
dition for  teams  the  entire  distance.  The  march  from  Silver  Lake  to 
St.  Mary  was  made  in  a  rain,  beginning  with  a  drizzle  in  the  morning 
and  increasing  in  violence,  the  Battalion  entering  St.  Mary  in  a  down- 
pour. On  this  and  subsequent  days  the  roads  were  very  heavy  for  foot 
troops,  and  the  foot  sections  were  put  on  the  track  of  the  Union  Pacific 
R.  R.,    accompained  by  an  officer.     The  track  was  well  ballasted  so 
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that  stepping  the  ties  was  not  necessary,  and  marching  on  the  track 
was  found  to  be  easy  on  the  men  but  hard  on  their  shoes,  as  the 
ballast  was  composed  of  a  burnt  clay  containing  many  hard  and  gritt)* 
particles  which  cut  the  shoes  rapidly. 

3.  A  topographical  officer  was  detailed  for  the  march.  The  route 
followed  was,  with  few  slight  variations,  the  one  traversed  by  the 
Battalion  last  year.  It  was  thought  best  not  to  attempt  a  new  route 
this  year  in  view  of  the  great  destruction  of  bridges  and  culverts  caused 
by  the  summer  floods.  The  work  of  the  topographical  officer  was 
limited  to  checking,  correcting  and  extending  the  map  of  last  year. 
The  data  obtained  will  be  incorporated  in  a  new  edition  of  that  map 
as  soon  as  time  permits  the  work  to  be  done. 

4.  The  total  enlisted  strength  of  the  Battalion  on  September 
23d,  the  date  of  departure  from  the  post,  was  348,  accounted  for  as 
follows : 

Present. 

Left  at  Fort  Leavenworth: 

Sick  in  hospital, IS 

In  confinement, 6 

Barrack  guard, •  •  •  •  4 

Extra  duty, 11 

Special  duty,   6 

Total, 42 

Leaving  with  the  battalion, 251 

Total  present 293 

Absent. 

Detached  service  West  Point,  Ky 16 

Detached  service  Fort  Riley,  Kas 13 

Detached  service  Fort  Crook,   Neb 19 

On  furlough,     2 

Absent  without  leave, 1 

Other  causes,     4 

Total,     55 

Total  enlisted  strength  of  the  Battalion  September  23d,  348 

Sixty-five  public  horses,  84  draft  mules,  and  21  pack  mules  accom- 
panied the  Battalion.  Seventeen  horses  and  eight  pack  mules  were 
with  the  detached  section  at  Fort  Crook. 


5,  On  arrival  at  Fort  Riley,  the  Battalia 
site  designated,  where  it   remained  until  th 
The  location    of  the  site    was  slightly  bet 
provement  made  possible  by  a  change  in  the  posit 
The  police   and  sanitary  conditions  of   the    camp  v 
ail  times. 

Lieut.  H.  W.  Stickle    with    the    n 
and  a  company  pack  train  reached  Fort  Riley  from  Fort  Crook  oi 
3d,  and    after  reporting    to   the    Commanding   General  of  the 
joined  the  Battalion  in  camp. 

6.  Saturday    and    Sunday,  the    3d     and    4th,    of    October, 
devoted  to  making  and    improving  camp.     A  strong  i 
ing  on  Friday  when  the  Battalion  arrived  which  prevented  the  proper 
alignment  of  tentage.     This  was  corrected  the  next  day,  drains  dug, 
frames  for  kitchen  flies  erected,  and  stone  hauled  from  the  quarry  on 
the  hill  for  paving  the  areas  adjacant  to  the  hydrants  and  kitchens. 

On  Sunday  afternoon,  accompanied  by  Lieut.  Stickle,  commanding 
Company  A,  to  which  company  the  bridge  train  had  been  assigned 
for  the  trip,  I  made  a  reconnoissance  of  the  river  and  selected  two 
alternative  sites  for  the  bridge.  One  of  these  sites  landed  on  the 
reservation  on  the  Smoky  Hill  side,  and  the  other  did  not.  I  ascer- 
tained definitely  during  the  evening  that  the  private  land  at  the  sec- 
ond site  was  under  lease  and  available  for  landing  the  bridge,  and  as 
that  site  presented  decidedly  the  best  conditions,  it  was  adopted. 
Monday  morning  the  entire  Battalion  was  turned  out  and  the  opera- 
tions of  hauling  the  bridge  material  from  the  park  near  the  siding  to 
the  bank  of  the  river  at  the  bridge  location,  the  construction  of 
approaches  at  the  hither  end  of  the  bridge,  and  the  marking  and  con- 
struction of  roads  from  the  maneuver  camp  to  the  bridge  were  simul- 
taneously prosecuted.  Measurement  of  the  river  showed  that  it 
would  be  possible  with  the  material  at  hand,  consisting  of  that  brought 
from  Fort  Leavenworth  and  the  division  of  heavy  train  shipped  from 
Washington  Barracks,  D.  C.,  to  lay  two  bridges  at  the  then  stage  of 
the  river  with  approaches  so  arranged  that  the  bridges  could  be  used 
on  a  rise  up  to  three  or  four  feet.  As  a  reserve  proposition,  it  was  in- 
tended in  case  the  river  rose  more  than  the  amount  named,  to  com- 
bine the  two  bridges  in  one,  getting  a  length  sufficient  to  cross  the 
river  at  any  stage  short  of  a  general  overflow. 

6.  The  first  bridge  was  laid  on  Tuesday  the  6th.  A  gale  of  wind 
was  blowing  downstream,  which  made  the  work  of   placing  the  boats 


and  anchors  difficult,  and  the  carrying  of  material  on  to  the  bridge 
still  more  difficult.  Chess  had  to  be  kept  edgewise  to  the  wind  with 
great  exactness.  Two  men  who  allowed  the  wind  to  catch  the  chess 
which  they  were  carrying,  were  blown  overboard.  Under  these  con- 
ditions, the  work  was  slow  and  was  not  finished  until  afternoon. 

As  soon  as  a  crossing  could  be  effected,  a  company  of  the  Battalion 
was  put  to  work  on  the  other  shore  laying  out  and  constructing  roads 
from  the  bridge  to  the  beaten  trail  on  Smoky  Hill  flat. 

The  first  bridge  constructed  and  communication  established 
with  the  other  shore,  the  building  of  the  second  bridge  was  post- 
poned in  the  hope  of  receiving  a  car  of  the  Washington  shipment 
which  had  been  lost  and  had  not  arrived.  This  car  contained  all  of  the 
small  parts  of  the  division,  lashings,  rack  sticks,  cables,  etc.  The 
car  did  not  arrive,  it  may  be  remarked,  until  the  last  day  of  the 
maneuvres,  and  at  my  suggestion  was  returned  to  Washington  Bar- 
racks with  the  seals  unbroken.  The  second  bridge  was  laid  on  Oc- 
tober 15,  the  lacking  material  being  supplied  in  part  by  fabrication  on 
the  spot  and  in  part  by  stripping  the  light  division,  which  was  parked 
in  camp,  and  intended  for  use  in  the  problems  should  a  bridge  train 
be  called  for.  The  second  bridge  was  placed  a  short  distance  below 
the  first,  parallel  to  it,  and  connected  to  it  by  lines  stretched  between 
the  corresponding  boats.  The  upstream  anchors  were  attached  to 
the  upper  bridge,  the  downstream  anchors  to  the  lower  bridge.  The 
upper  bridge  was  set  apart  for  mounted  organizations  and  wagons;  the 
lower  bridge  for  foot  troops.  Separate  approaches  were  made  and 
connected  with  separate  roads  leading  from  the  maneuver  camp  to 
the  bridge  on  one  side  and  from  the  bridge  to  the  Smoky  Hill  flat  on 
the  other  side,  so  that  it  was  possible  to  move  two  columns  in  the 
same  direction,  or  in  opposite  directions  from  the  camp  to  the  flat 
without  crossing  or  any  other  interference.  These  facilities  for  quick 
movement  of  troops  were,  as  a  rule,  not  utilized  by  the  commanding 
officers.  In  a  majority  of  cases,  all  the  troops  of  a  command  ap- 
proached   the  bridge  by  a  single    road    and  left    it    in  the   same  way. 

During  the  crossing  and  recrossing  of  the  entire  division  for  the 
review  the  two  bridges  were  in  simultaneous  use  by  troops  only  11 
minutes  out  of  about  two  hours  going  and  about  the  same  porportion 
of  time  returning.  If  the  second  bridge  had  not  been  laid,  there 
would  have  been  no  appreciable  interference  with  the  movement  of 
troops  as  actually  conducted. 

The  bridges  were  in  almost  constant  use  during  dayight  hours  from 


the  time  they  were  laid  until  they  were  taken  up.  No  restrictions 
were  imposed  upon  their  use  beyond  posting  notices  at  each  end  of  the 
bridge  to  the  effect  that  all  non-military  persons  crossed  the  bridge  at 
their  own  risk.  Hay  wagons,  milk  wagons,  vegetable  wagons,  wood 
wagons,  and  an  incessant  stream  of  sightseers  crossed  and  recrossed 
the  bridge.  Some  statistics  of  the  use  of  the  bridges  by  troops,  pre- 
pared by  the  commanding  officer  of  the  bridge  company,  are  appended 
to  this  report. 

One  important  departure  from  established  types  of  construction  was 
made  in  laying  the  upper  or  wagon  bridge.  It  was  designed  to  meet 
difficulties  encountered  last  year  and  consisted  in  a  third  or  middle 
rail  laid  over  the  middle  balk  and  lashed  to  it  through  the  chess 
which  were  notched  at  necessary  places  to  allow  the  lashings  to  pass 
through.  This  proved  to  be  a  most  valuable  addition,  and  is 
earnestly  recommended  for  adoption  as  a  part  of  standard  construction 
of  bridges  for  heavy  traffic.  Without  this  middle  rail,  the  particular 
chess  which  is  loaded  at  any  given  instant,  is  deflected  downward 
carrying  the  balk  with  it.  The  chess  on  either  side  not  loaded  re- 
main practically  straight,  supported  by  the  side  balk.  They  not  only 
take  no  share  of  the  load,  but  also  form  an  obstruction  against  which 
animals  are  very  apt  to  stumble.  With  the  middle  rail,  the  edges  of 
the  chess  are  always  in  juxtaposition.  When  one  is  deflected,  the 
adjacent  ones  are  carried  down  with  it,  preventing  them  from  getting 
out  of  register  and  also  utilizing  them  to  carry  part  of  the  load. 

On  account  of  the  excessive  traffic  on  the  wagon  bridge,  the  floor  was 
covered  with  hay  to  reduce  the  wear  on  the  chess.  This  covering  was 
found  to  possess  other  advantages  in  lessening  the  noise  and  especially 
in  encouraging  timid  animals  which  seemed  to  feel  that  where  they  had 
hay  to  walk  on,  it  was  safe  to  go. 

The  disposition  of  the  bridges,  the  wagon  bridge  upstream  and  the 
foot  bridge  downstream,  was  adopted  from  force  of  circumstances  and 
not  from  choice.  It  would  probably  be  better,  having  in  view  the  pos- 
sibility of  accident  in  the  two  classes  of  traffic,  to  have  the  position 
of  the  bridges  reversed. 

The  provi$ional  division,  from  the  conditions  in  which  it  was 
organized,  necessarily  contained  an  abnormally  large  proportion  of 
cavalry  and  artillery,  and  it  would  have  been  better  in  this  case,  and 
will  probably  be  better  in  the  general  case,  to  have  both  bridges  con- 
structed alike,  so  that  all  classes  of  traffic  could  be  sent  over  either 
one  at  will. 


Cavalry  and  artillery  habitually  crossed  the  bridge  without  dis- 
mounting. Artillery,  it  may  be  remarked,  is  the  easiest  load  which 
a  ponton  bridge  has  to  carry.  The  deflections,  it  is  true,  are  some- 
what more  abrupt  than  those  for  cavalry  or  infantry,  but  the  oscilla- 
tions, which  are  really  the  more  serious  strain  on  the  bridge,  are 
practically  nothing.  The  hardest  load  on  a  bridge  is  cavalry,  and  the 
most  troublesome  load,  to  those  engaged  in  its  operation,  is  a  pack 
train.  I  have  observed  that  the  oscillations  of  the  bridge  under 
cavalry  mounted  are  not  greatly  more  severe  than  those  for  cavalry  dis- 
mounted, and  are  not  so  great  but  that  they  can  be  kept  within 
reasonable  limits  by  careful  attention  to  the  condition  of  the  bridge. 
The  frequent  alternations  of  moisture  and  dryness  made  it  tmposssible 
to  keep  the  balk  lashings  tight  enough  to  give  requisite  lateral  stiff- 
ness under  mounted  cavalry.  The  boats  were  therefore  converted  into 
a  horizontal  truss  by  two  diagonal  cables  passing  over  the  bows  and 
sterns  alternately  and  crossing  under  the  middle  of  each  bay.  These 
could  be  set  upby  racksticks  to  any  desired  tension  and  gave  very  con- 
siderable increased  stiffness  to  the  bridge. 

Aside  from  oscillations,  the  strains  on  the  bridge  are,  in  my  opin- 
ion, less  under  cavalry  and  artillery  mounted  than  under  the  same 
arms  dismounted  and  leading.  The  intervals  are  much  better  kept 
and  the  deflections  of  the  bridge  are  much  more  regular.  There  is 
also  the  very  important  practical  advantage  that  the  rate  of  motion 
for  these  arms  mounted  is  about  25  per  cent  more  than  the  rate  dis- 
mounted, and  the  time  of  crossing  is  reduced  in  proportion.  As  a 
result  of  my  experience  last  year  and  this  year,  I  am  convinced  that 
the  traditional  requirement  that  mounted  organizations  3hall  lead 
across  a  ponton  bridge  is  unnecessary,  if  not  undesirable. 

8.  Besides  the  construction  of  the  ponton  bridges,  other  pieces 
of  work  were  undertaken  and  entirely  or  mainly  completed  before  the 
arrival  of  any  other  troops.  Company  B  improved  the  main  road  in 
the  vicinity  of  One  Mile  Crossing  by  some  gravel  fill  and  ditching. 
This  company  also  collected  materials  and  fabricated  gabions,  fas- 
cines, hurdles,  etc.,  for  use  in  the  intrenchment  problem. 

Company  C  constructed  a  pile  bridge  over  Three  Mile  Creek,  and 
reconstructed  one  and  repaired  the  others  of  the  beam  bridges  on  One 
Mile  Creek.  This  company  also  collected  material  and  constructed 
two  spar  bridges  one-fourth  size,  one  single  and  one  double  lock,  over 
a  ravine  between  the  Engineer  camp  and  the  Battalion  hospital. 

Company  D,  in  addition  to  preparing  roads  to  and  from  the  ponton 


bridges,  repaired  the  existing  bridges  over  the  gullies  and  main  chan- 
nel of  One  Mile  Creek  between  the  Division  Headquarters  and  the 
main  camp. 

During  the  maneuver  period  the  Battalion,  or  parts  of  it,  partici- 
pated in  the  problems  as  follows: 

In  the  afternoon  of  Friday,  October  16th,  Company  D,  Captain 
Raymond,  marched  to  bivouac  with  the  first  brigade,  and  accom- 
panied that  brigade  during  the  execution  of  the  problem  on  the  fol- 
lowing day.  The  company  was  instructed  to  accompany  a  battery  of 
artillery,  assist  in  intrenching,  and  act  as  support. 

On  Saturday,  October  17th,  Company  B,  Captain  Deakyne, 
formed  a  part  of  the  brown  force  in  the  problem  of  that  day.  This 
company  also  was  assigned  to  duty  with  the  Artillery.  Lieut. 
Stuart,  on  duty  with  the  company,  was  assigned  as  topographical 
officer  for  the  brigade. 

On  the  afternoons  of  Tuesday  and  Wednesday,  the  20th,  and  21st, 
Captain  Deakyne  with  his  Company  B,  supervised  the  construction 
of  intrenchments  by  infantry  battalions,  and  on  Friday,  the  23d,  Com- 
pany B,  with  a  detail  from  A  Company,  completed  the  intrench- 
ments including  the  revetment  of  the  lunette.  On  the  afternoon  of 
Saturday,  the  24th,  lectures  and  explanations  relating  to  the  intrench- 
ments were  given  to  the  officers  of  the  National  Guard  by  Captain 
Deakyne  and  Lieut.-  Stuart. 

On  Thursday,  the  22d,  the  entire  Battalion  particpated  in  prob- 
lem No.  5,  deployment  of  division,  under  command  of  Captain  Flag- 
ler, the  Major  commanding  having  been  directed  by  the  Command- 
ing General  of  the  Division  to  accompany  him  as  Engineer  Officer 
on  his  staff.  The  report  on  this  problem  is  appended.  Late  in  the 
afternoon  of  the  22d,  Company  C,  Captain  Flagler,  marched  to  Esker- 
son*s  ranch  and  joined  the  force  under  General  Barry  in  bivouac  in 
that  vicinity.  The  company  particpated  in  problem  No.  6  on  the 
succeeding  day.  The  company  was  assigned  to  reconnoitering  the 
creek  for  suitable  crossings,  but  at  an  early  stage  of  the  problem 
was  put  out  of  action  by  the  capture  of  its  train  and  the  horses  of  its 
mounted  section.  On  Friday,  the  23d,  Company  D,  Capatin  Ray- 
mond, participated  in  this  problem  on  the  opposing  side  under  com- 
mand of  General  Bell.  The  company  was  assigned  to  the  extreme 
right  of  the  line  and  directed  to  make  a  rapid  reconnoissance  to  the 
front. 
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On  Saturday,  the  24th,  the  Battalion  participated  in  the  review 
division,  being  assigned  to  a  position  on  the  right  of  the  line. 

On  Monday,  the  26th,  the  Battalion  participated  in  attack  and 
defense  of  position,  problem  No. 7.  The  Battalion  Commander  was 
assigned  to  the  left  of  the  position,  extending  across  the  low  ground 
between  Reservoir  Ridge  and  the  Republican  River.  His  report  on 
this  problem  is  appended. 

On  the  afternoon  of  Thursday,  the  29th,  the  Battalion  joined  the 
force  under  command  of  Colonel  Augur,  went  into  bivouac  on  Re- 
publican Flat,  and  participated  in  the  night  march  and  morning 
attack  of  the  succeeding  day.  The  Battalion  was  assigned  to  a  posi- 
tion in  the  center  of  the  line  with  an  infantry  regiment  on  each  flank. 
A  copy  of  the  report  on  this  problem  is  appended. 

10.  The  construction  of  intrenchments,  referred  to  above,  involved 
the  laying  out  and  actual  construction  of  a  lunette  for  200  men,  lines 
of  trench  and  echelon  in  four  stages  of  construction,  lying,  kneeling, 
standing,  and  complete,  and  short  lengths  of  Spanish  and  Boer  trench. 
Except  as  indicated  above,  the  labor  was  performed  by  details  from 
the  infantry  regiments.  The  officer  in  command  of  the  trenches  was 
Lieut.  Col.  R.  H.  R.  Loughborough,  6th  Infantry.  The  details  for 
working  parties  were  made  by  battalions  as  follows:  October  20th, 
afternoon,  one  battalion  2d  Infantry,  126  men;  one  battalion  21st 
Infantry,  119  men;  one  battalion  Texas  provisional  regiment,  148 
men;  one  battalion,  2d  Infantry,  Nebraska  National  Guard,  136 men; 
October  21st,  afternoon,  one  battalion,  25th  Infantry,  192  men;  one 
battalion,  12th  Infantry,  99  men;  one  battalion,  6th  Infantry,  232 
men;  one  battalion,  2d  Infantry,  Kansas  National  Guard,  IDS  men. 

One  battalion,  1st  Infantry,  Kansas  National  Guard,  reported  Octo- 
ber 21st,  to  late  to  commence  work. 

The  labor  expended  on  the  line  by  infantry  troops  was  about  3,500 
hours  for  one  man,  or  437  eight  hour  days.  The  lunette  was 
completed  and  Spanish  and  Boer  trenches  dug  by  Company  B  of  the 
Engineer  Battalion,  assisted  by  25  men  from  Company  A.  This 
force  worked  one  day. 

11.  The  foot  bridge  was  dismantled  on  the  afternoon  of  Thurs- 
day, the  29th,  and  on  Saturday,  the  31st,  the  wagon  bridge  was  dis- 
mantled, and  hauling  material  to  the  railroad  loading  platform  began. 
On  Sunday,  November  1st,  the  hauling  was  completed  and  loading 
began,  the  cars  having  been  set  on  the  siding  about  noon.  The 
loading  of  bridge  material  was  completed  early  on  the  morning  of  the 


2d,  and  the  company  property  and  baegage  to  be  sent  by  rail  was  loaded 
immediately  thereafter,  including  the  greater  part  of  the  tentage.  TTie 
Battalion  was  placed  in  bivouac  for  the  night.  During  the  night  four 
cars  were  dispatched  to  Washington,  D.  C,  and  a  special  train  containing 
the  Leavenworth  equipment,  with  a  train  guard,  was  sent  out. 

12.  At  9:40  A.  M.  on  the  3d  the  return  march  to  Fort  Leavenworth 
was  begun.  On  account  of  several  days'  rain  the  roads  were  in  very  bad 
condition,  and  the  foot  sections  were  put  on  the  railroad  track  at  once, 
and  did  not  leave  it  except  to  make  camp,  until  about  four  miles  from 
Topeka.  The  mounted  sections  and  baggage  and  pack  trains  made  the 
first  day's  march  to  Manhattan  without  very  great  difficulty.  The  road 
presented  a  hard,  smooth  bottom,  covered  by  three  to  five  inches  of  soft 
mud,  which  offered  comparatively  little  obstruction  to  traction.  On  the 
second  day's  march,  Manhattan  to  Wamego,  greater  difficulties  were  en- 
countered as  the  roads  were  heavier,  cutting  through  in  places,  and  some 
very  difficult  hills  were  encountered.  The  mounted  sections  and  baggage 
train  reached  camp  at  Wamego  late  in  the  afternoon.  From  three  miles 
west  of  Wamego  a  report  was  sent  forward  to  me  that  one  mule  of  the 
bridge  teams  was  down  and  the  rest  manifestly  exhausted.  Knowing  the 
condition  of  the  road  ahead  of  them,  I  directed  that  they  unhitch  and 
remain  where  they  were  for  the  night.  A  mounted  section  was  left  with 
them  as  guard,  and  forage  and  rations  were  sent  back  from  tamp. 

The  order  of  march  adopted  was  to  have  the  mounted  sections  follow 
the  train  closely,  with  orders,  in  case  a  wagon  was  seen  to  be  in  trouble, 
to  ride  forward,  dismount  and  man  the  drag  ropes.  The  policy  was  pur- 
sued from  the  beginning  of  sparing  the  mutes  any  standstill  pulls.  They 
were  reserved  for  the  steady  drag  of  the  average  road,  and  all  pulls  of  un- 
usual difficulty  were  made  mainly  by  the  men.  This  arrangement  was 
pursued  throughout  the  trip,  and  hut  for  it,  in  my  opinion,  the  animals 
would  not  have  lasted  through. 

13.  Next  morning  the  bridge  train  started  at  7  o'clf)ck,  arid  it  re- 
quired three  hours  of  very  hard  work  to  make  the  three  miles  to  Wamego. 
l"he  teams  were  rested  until  noon;  dinner  was  served  at  11  o'clock,  and 
at  12  the  march  was  resumed.  Camp  was  made  for  the  night  in  a  field 
of  mud  north  of  Belvue,  with  an  extremely  difficult  piece  of  road  just 
ahead,  which  it  was  evident  that  the  mules  could  not  get  through  at  the 
end  of  a  day's  march.  Next  morning  the  men  were  required  to  carry 
their  bedding  out  and  deposit  it  in  the  worst  parts  of  the  road,  and  with 
this  assistance  and  the  teams  fresh,  this  very  heavy  piece  of  road  was 
passed  without  much  trouble.     The  day's  march  extended  to  Rossville,  a 
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total  distance  of  about  14  miles.  The  next  day,  a  march  of  17  miles  was 
made  from  Rossville  to  about  two  and  one-half  miles  north  of  the  Reform 
School  near  North  Topeka.  The  latter  part  of  this  march  was  very 
heavy  and  the  mules  came  in  nearly  exhausted.  The  next  day's  march 
was  made  to  Meriden.  I  had  hoped  to  get  on  as  far  as  Ozwakie,  which 
would  have  made  up  the  lost  time  and  put  the  Battalion  on  the  schedule 
arranged  before  leaving  Riley,  but  the  condition  of  the  animals  on  reach- 
ing Meriden  was  such  as  to  determine  me  to  go  into  camp  there.  The 
next  day  Ozwakie  was  reached  about  11  A.  M.,  and  from  this  point  the 
condition  of  the  roads  began  to  rapidly  improve.  The  march  was  con- 
tinued to  a  point  about  seven  miles  east  of  Ozwakie.  The  next  day's 
march  was  to  three  miles  west  of  Easton,  and  the  next  to  Fort  Leaven- 
worth, which  was  reached  at  1:30  P.  M.,  on  the  11th,  the  day  lost  during 
the  first  part  of  the  march  having  been  made  up.  Men  and  animals  came 
in  in  very  good  condition. 

14.  There  were  very  few  cases  of  foot  soreness  on  the  march  in  either 
direction,  and  those  that  occurred  were,  in  nearly  every  case,  due  to  worn 
out  or  defective  shoes.  One  bad  case  was  that  of  a  man  whose  shoes 
were  too  small  although  he  had  drawn  the  largest  size  issued  by  the 
Quartermaster's  Department.  It  would  be  very  desirable,  in  my  opinion, 
to  have  arrangements  made  by  which  men  attending  maneuvers  who  have 
to  march  in  either  or  both  directions,  could  draw  footwear  at  Fort  Riley. 
It  is  difficult  to  make  adequate  provision  in  advance  because  the.  wear  on 
shoes  is  variable  and  uncertain.  It  is  not  always  possible  to  tell,  even  by 
a  close  examination,  whether  a  pair  of  shoes  apparently  in  good  condition 
with  last  through  a  march  of  140  miles,  or  not,  and  whether  they  do  or 
not  depends  quite  as  much  on  the  condition  of  the  road  during  the  march 
as  on  the  condition  of  the  shoes  at  its  beginning.  A  great  many  men  of 
the  Engineer  Battalion  were  obliged  to  wear  black  shoes  with  the  field 
uniform  during  a  part  of  the  maneuvers  because  their  tan  shoes  in  which 
they  made  the  march  were  completely  worn  out. 

The  following  statistics  on  this  subject  are  taken  from  the  report  of 
Capt.  R.  R.  Raymond,  Corps  of  Engineers,  commanding  Company  D: 
"Great  care  was  taken  before  leaving  Fort  Leavenworth  to  see  that  all  the 
men  were  provided  with  shoes  in  good  condition.  Of  the  new  shoes 
used  21  per  cent  failed  before  reaching  Fort  Riley  and  87  per  cent  failed 
on  or  before  the  return  march.  Of  the  shoes  that  were  not  new  but  in 
good  condition,  54  per  cent  failed  on  the  way  to  Fort  Riley,  and  88  per 
cent  failed  before  the  return  to  Fort  Leavenworth.  These  shoes  cost 
$2.20  per  pair.     I  am  convinced  that  a  shoe  can  be  obtained  for  not  more 
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than  $5  per  pair  that  will  be  much  cheaper  per  mile  than  those  issued, 
and  will  be  more  comfortable  because  worn  longer  after  breaking  in." 

Captain  Raymond  also  recommends  that  the  shoes  be  provided  with 
Hungarian  cone-head  nails  on  the  soles  to  give  a  more  secure  footing  on 
dry  grass  or  rock,  the  former  especially.  He  estimates  that  in  rough 
country  over  grass  burned  by  the  sun  such  shoes  will  increase  the  indur- 
ance  of  the  men  25  per  cent  I  have  myself  observed  the  effect  of  dry 
grass  in  this  part  of  the  country  on  the  soles  of  shoes.  It  polishes  them 
like  glass  and  makes  walking  extremely  difficult,  as  the  shoes  slip  on  the 
grass  almost  as  they  would  on  ice.  Shoes  so  prepared  would  not  be  the 
most  suitable  for  general  use,  but  if  they  could  be  provided  especially  for 
iield  service,  it  would,  in  my  opinion,  be  very  desirable  to  do  so. 

Capt.  Raymond  also  noted  the  fact  that  the  shoulder  straps  of  khaki 
blouses  were  a  source  of  great  inconvenience  by  catching  in  passing 
through  the  brush.  This  I  have  also  noticed,  and  I  concur  in  Capt. 
Raymond's  recommendation  that  the  straps  be  discarded. 

15.  All  officers  on  duty  with  the  Battalion  were  present  during  the 
march  and  maneuvers,  except  Lieut.  N.  E.  Bower,  who  was  absent  on 
detached  service  at  West  Point,  Ky.,  until  October  17th,  and  was  on 
special  duty  as  assistant  to  the  Chief  Umpire  after  that  date;  Lieut.  W.  G. 
Caples,  who  commanded  the  train  guard  from  Fort  Leavenworth  to  Fort 
Riley,  and  Lieut.  C.  H.  Knight,  who  commanded  the  train  guard  from 
Fort  Riley  to  Fort  Leavenworth. 

In  response  *  to  a  request  made  by  me  to  the  Chief  of  Engineers  for 
additional  officers  during  the  maneuvers,  1st  Lieut.  A.  B.  Putnam,  Corps 
of  Engineers,  was  temporarily  attached  to  the  Battalion,  and  assigned  to 
duty  with  Company  C.  Lieut.  Putnam  served  as  topographical  officer 
on  the  march  over,  and  in  command  of  the  mounted  section  during  the 
maneuvers.  He  was  relieved  on  the  31st  of  October  and  returned  to 
Fort  Leavenworth  by  rail,  and  thence  to  his  permanent  station  at  Pitts- 
burg. 

16.  One  of  the  most  significant  lessons  of  the  maneuvers  of  this  year 
is  the  demonstration  of  the  necessity  for  having  officers  and  some,  at  least, 
of  the  non-commissioned  officers  provided  with  compasses  which  can  be 
read  without  outside  illumination.  If  watches  with  fluorescent  dials, 
which  could  be  read  at  night,  can  be  obtained,  their  use  would  be  a  ^reat 
convenience. 

Very  respectfully,  SMITH  S.  LEACH, 

Major^  Corps  of  Enj^infers^ 
Commanding  ist  Battalion  of  Engineers. 
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total  distance  of  about  14  miles.  The  next  day,  a  march  of  17  miles  was 
made  from  Rossville  to  about  two  and  one-half  miles  north  of  the  Reform 
School  near  North  Topeka.  The  latter  part  of  this  march  was  very 
heavy  and  the  mules  came  in  nearly  exhausted.  The  next  day's  march 
was  made  to  Meriden.  I  had  hoped  to  get  on  as  far  as  Ozwakie,  which 
would  have  made  up  the  lost  time  and  put  the  Battalion  on  the  schedule 
arranged  before  leaving  Riley,  but  the  condition  of  the  animals  on  reach- 
ing Meriden  was  such  as  to  determine  me  to  go  into  camp  there.  The 
next  day  Ozwakie  was  reached  about  11  A.  M.,  and  from  this  point  the 
condition  of  the  roads  began  to  rapidly  improve.  The  march  was  con- 
tinued to  a  point  about  seven  miles  east  of  Ozwakie.  The  next  day's 
march  was  to  three  miles  west  of  Easton,  and  the  next  to  Fort  Leaven- 
worth, which  was  reached  at  1:30  P.  M.,  on  the  11th,  the  day  lost  during 
the  first  part  of  the  march  having  been  made  up.  Men  and  animals  came 
in  in  very  good  condition. 

14.  There  were  very  few  cases  of  foot  soreness  on  the  march  in  either 
direction,  and  those  that  occurred  were,  in  nearly  every  case,  due  to  worn 
out  or  defective  shoes.  One  bad  case  was  that  of  a  man  whose  shoes 
were  too  small  although  he  had  drawn  the  largest  size  issued  by  the 
Quartermaster's  Department.  It  would  be  very  desirable,  in  my  opinion, 
to  have  arrangements  made  by  which  men  attending  maneuvers  who  have 
to  march  in  either  or  both  directions,  could  draw  footwear  at  Fort  Riley. 
It  is  difficult  to  make  adequate  provision  in  advance  because  the  wear  on 
shoes  is  variable  and  uncertain.  It  is  not  always  possible  to  tell,  even  by 
a  close  examination,  whether  a  pair  of  shoes  apparently  in  good  condition 
with  last  through  a  march  of  140  miles,  or  not,  and  whether  they  do  or 
not  depends  quite  as  much  on  the  condition  of  the  road  during  the  march 
as  on  the  condition  of  the  shoes  at  its  beginning.  A  great  many  men  of 
the  Engineer  Battalion  were  obliged  to  wear  black  shoes  with  the  field 
uniform  during  a  part  of  the  maneuvers  because  their  tan  shoes  in  which 
they  made  the  march  were  completely  worn  out. 

The  following  statistics  on  this  subject  are  taken  from  the  report  of 
Capt.  R.  R.  Raymond,  Corps  of  Engineers,  commanding  Company  D: 
**Great  care  was  taken  before  leaving  Fort  Leavenworth  to  see  that  all  the 
men  were  provided  with  shoes  in  good  condition.  Of  the  new  shoes 
used  21  per  cent  failed  before  reaching  Fort  Riley  and  87  per  cent  failed 
on  or  before  the  return  march.  Of  the  shoes  that  were  not  new  but  in 
good  condition,  54  per  cent  failed  on  the  way  to  Fort  Riley,  and  88  per 
cent  failed  before  the  return  to  Fort  Leavenworth.  These  shoes  cost 
$2.20  per  pair.     I  am  convinced  that  a  shoe  can  be  obtained  for  not  more 
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than  $5  per  pair  that  will  be  much  cheaper  per  mile  than  those  issued, 
and  will  be  more  comfortable  because  worn  longer  after  breaking  in.** 

Captain  Raymond  also  recommends  that  the  shoes  be  provided  with 
Hungarian  cone-head  nails  on  the  soles  to  give  a  more  secure  footing  on 
dry  grass  or  rock,  the  former  especially.  He  estimates  that  in  rough 
country  over  grass  burned  by  the  sun  such  shoes  will  increase  the  indur- 
ance  of  the  men  25  per  cent.  I  have  myself  observed  the  effect  of  dry 
grass  in  this  part  of  the  country  on  the  soles  of  shoes.  It  polishes  them 
like  glass  and  makes  walking  extremely  difficult,  as  the  shoes  slip  on  the 
grass  almost  as  they  would  on  ice.  Shoes  so  prepared  would  not  be  the 
most  suitable  for  general  use,  but  if  they  could  be  provided  especially  for 
field  service,  it  would,  in  my  opinion,  be  very  desirable  to  do  so. 

Capt.  Raymond  also  noted  the  fact  that  the  shoulder  straps  of  khaki 
blouses  were  a  source  of  great  inconvenience  by  catching  in  passing 
through  the  brush.  This  I  have  also  noticed,  and  I  concur  in  Capt. 
Raymond's  recommendation  that  the  straps  be  discarded. 

15.  All  officers  on  duty  with  the  Battalion  were  present  during  the 
march  and  maneuvers,  except  Lieut.  N.  E.  Bower,  who  was  absent  on 
detached  service  at  West  Point,  Ky.,  until  October  17th,  and  was  on 
special  duty  as  assistant  to  the  Chief  Umpire  after  that  date;  Lieut.  W.  G. 
Caples,  who  commanded  the  train  guard  from  Fort  Leavenworth  to  Fort 
Riley,  and  Lieut.  C.  H.  Knight,  who  commanded  the  train  guard  from 
Fort  Riley  to  Fort  Leavenworth. 

In  response  to  a  request  made  by  me  to  the  Chief  of  Engineers  for 
additional  officers  during  the  maneuvers,  1st  Lieut.  A.  B.  Putnam,  Corps 
of  Engineers,  was  temporarily  attached  to  the  Battalion,  and  assigned  to 
duty  with  Company  C,  Lieut.  Putnam  served  as  topographical  officer 
on  the  march  over,  and  in  command  of  the  mounted  section  during  the 
maneuvers.  He  was  relieved  on  the  31st  of  October  and  returned  to 
Fort  Leavenworth  by  rail,  and  thence  to  his  permanent  station  at  Pitts- 
burg. 

16,  One  of  the  most  significant  lessons  of  the  maneuvers  of  this  year 
is  the  demonstration  of  the  necessity  for  having  officers  and  some,  at  least, 
of  the  non-commissioned  officers  provided  with  compasses  which  can  be 
read  without  outside  illumination.  If  watches  with  fluorescent  dials, 
which  could  be  read  at  night,  can  be  obtained,  their  use  would  be  a  great 
convenience. 

Very  respectfully,  SMITH  S.  LEACH, 

Major^  Corps  of  EngineerSy 
Commanding  ist  Battalion  of  Engineers, 
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Headquarters,  1st  Battalion  of  Engineers,  ' 

Camp  William  Gary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  3J,  igoj. 

The  Adjutant  General, 

Blue  Division, 

SIR: 

I  have  the  honor  to  submit  the  following  statement  of  the  movements 
of  the  1st  Battalion  of  Engineers  in  the  problem  of  yesterday. 

The  Battalion,  less  the  foot  sections  of  one  company,  and  the  mounted 
sections  of  two  companies,  was  in  position  in  column  on  the  Ogden  road, 
east  of  One  Mile  Creek  at  the  appointed  time.  At  8:30  A.  M.,  orders 
were  received  for  the  formation  of  a  line  of  battle  in  which  the  Battalion 
was  directed  to  accompany  the  Artillery  and  to  assist  in  intrenching. 

Following  the  Signal  Corps,  the  Battalion  moved  at  once  across  the 
bridge  and  halted  in  the  road  at  the  top  of  the  hill  west  of  the  bridge,  to 
wait  for  the  Artillery  to  come  up. 

Ac  this  point  verbal  instructions  were  received  from  the  Division  Com- 
mander to  follow  the  Artillery  on  a  trail  leading  to  the  high  ground  east 
of  One  Mile  Creek.  The  column  was  countermarched,  overtook  the 
Artillery,  and  found  the  place  assigned  to  it  in  column.  After  perform- 
ing the  work  assigned  to  it,  the  Battalion  took  position  under  cover  in 
rear  of  the  Artillery  position  west  of  Morris  Hill,  and  awaited  instruc- 
tions.    When  the  recall  rocket  was  seen,  the  Battalion  returned  to  camp. 

The  foot  sections  of  one  company,  not  in  attendance,  were  on  duty  at 
the  ponton  bridges.  The  iwo  mounted  sections  not  present  with  the 
Battalion,  were  with  the  advance  guard. 

By  order  of  the  Division  Commander,  I  accompanied  him  as  Chief 
Engineer  of  the  Division,  and  the  command  of  the  Battalion  devolved 
upon  Captain  Flagler,  Captain  Flagler's  company  was  ordered  into 
bivouac  immediately  upon  its  return  from  this  exercise.  He  was  notable 
to  submit  this  report  himself,  from  lack  of  time,  but  gave  me  the  data 
from  which  it  is  made  up. 
Very  respectfully, 

SMITH  S.  LEACH. 
Major,  Corps  of  Engineers 
Commandinz  1st  Battalion  of  £tiginfert,J 
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STATISTICS  OF  THE  USE  OF  UtlDOE$  AT  FORT   RltfcV    rKOVI 

OCTOBER  16th  to  OCTOMR  JOrfM. 

Focc  Bridge- 
Twenty-five  re^tmcntsol  infuicry^  2  companMHn>#  mf^rtiry.  \yy^  ^h»i 
men  (mostly  cnrilans);   5  light  wagons^  2  pCMrk  tr^imt.  Ami  ih«^  i»m>\*i»u 
accompanying  foot  troops  ako  crossed  tKe  hridtsr. 

Wagon  Bridge. 

Twenty-three  regiments  of  infantry,  44  com|>in>ir<  <»f  n»f4Mt»v.    i^l 
troops  of  cavalry,  32  baneries  of  artillery,  16  mouhffil  <fM  tioiH  i»f  t^iwl 
neers,  6  dismounted  sections,  1,727  individutil  h(>r«r»nr-h,  /^l    fof.iiiM.»». 
206  one-horse  vehicles,  703  two-hor$e  vehiclrn,  .^86  four  nn»l#*  w^jn***-* 
73  six-mule  wagons,  4  pack  trains,  214  lomls  of  Imv.  I   rtMiootolfjIf..  i 
Colts  automatic  R.  F.  guns. 

Camp  V/iuuam  Cakv  SAw^iKii 
Fort  Rrr^Rv  Rkh^.kva  i  u»m.  k  am: 

The  Adjutant  Genera  r^ 

Blue  FoRr:RA, 

SIR: 

I  have  the  honor  to  suhmtt  the  Ut\Wf^\t\</  r^^^rf    rf   -I**- 
the  left  of  the  position  ocen^ed  in  rhr  jv^^^M^^ri  'r<  ^/'  'r»r^'  /A«: 

assigned  by  the  order  of  the  Briifi4^  ( ypfi\i<\'AtuU'    /r    :.< t  .* 

mand  of  the  left  of  the  lin<?;  /•/vn<i«<',rt'/  .'  ♦••  *•  •••'•'  /  r'-'  •  '- 
guns  at  the  extreme  ioudiem  <en4f  ^^  ti'i^fr/,,^.  jt/C.,.  *• -^  *  •' 
the  RcpabficHt  hontnai  fmm  "tu^  ^^^f     m  "^     ., 

The  iorors  (KCupfiiKr 'hm  in^^  ',vn>o*',t    ,«    : .      ^    c**..- 
necTk  Icai  cbefoic  ferruww  ^^  '»^*»    ,^,:,/*..'    <...'.  <  /^.^-      .'     . ,.    /- 
Baaerjr  Fkfc£ Anilh?7   --vnmsiti/U'A  ►#•    ^«--         >..' 

The  BKxafifHi.  'i^  Eit^iu^^;  f^y    .a\ir. 
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than  the  right,  the  latter  resting  near  the  pump  house.  The  second  posi- 
tion was  between  the  advance  and  final  lines,  about  100  yards  west  of  the 
athletic  field.  Safe  avenues  of  retreat  from  each  of  the  two  front  lines  to 
the  next  one  in  rear  were  explored  and  prepared  by  some  artificial  addi- 
tions to  the  natural  cover.  The  men  were  conducted  over  these  lines  to 
make  sure  that  they  understood  where  they  lay  and  how  to  use  them.  A 
picket  was  sent  across  the  highway  bridge.  A  kneeling  trench  was  con- 
structed on  the  main  line,  and  cover  for  men  lying  down,  and  in  part 
kneeling,  was  obtained  on  the  forward  lines  mainly  by  digging  and  throw- 
ing the  earth  to  the  rear  without  raising  parapets.  These  preparations 
were  complete  before  9:00  A.  M. 

As  soon  as  instructions  for  the  foregoing  work  had  been  giveh,  I  pro- 
ceeded to  the  center  and  reported  in  person  to  the  Brigade  Commander. 
He  instructed  me  to  place  Lieut.  Clark's  platoon  of  Artillery,  and  I 
selected  the  position  occupied  by  two  guns  with  complete  natural  cover 
from  all  practicable  Brown  Artillery  positions.  I  instructed  Lieut.  Clark 
to  pay  no  attention  to  Artillery  fire  unless  he  could  catch  a  battery  chang- 
ing position  and  presenting  a  good  target,  but  to  fire  on  all  bodies  of  In- 
fantry and  Cavalry,  mounted  or  dismounted,  in  sufficient  numbers  to 
make  a  reasonably  good  target. 

At  7:15  A.  M.  Lieut.  Stuart  with  a  mounted  section  and  a  pack  mule 
containing  a  demolition  outfit  was  sent  forward  to  reconnoiter  along 
Sherman  Heights  to  and  beyond  the  Governor  Harvey  road,  Lieut 
Stuart  was  instructed  to  send  a  non-commissioned  officer,  a  mounted  pri- 
vate and  the  pack  mule  direct  to  the  Washington  Bridge  over  the  Repub- 
lican River,  to  prepare  the  bridge  for  demolition  and  to  arrange  to  have 
the  bridge  destroyed  on  the  approach  of  a  Brown  force,  but  not  other- 
wise. Under  these  instructions  the  bridge  was  blown  up  at  10:10  A.  M., 
a  squadron  of  cavalry  having  been  observed  coming  down  the  Governor 
Harvey  trail. 

There  was  no  firing  on  my  front  during  the  day,  except  on  the  extreme 
right  where  Cavalry  repeatedly  threatened  and  approached  throus^  the 
draw  leading  under  the  stone  culvert.  Part  of  a  company  was  stationed 
on  the  west  edge  of  the  ravine  commanding  the  trail  through  it  and  a 
troop  of  Cavalry  operated  similarly  on  the  right  bank  with  patrols  up 
toward  the  head  of  the  draw. 

About  10:30  1  received  information  that  two  troops  of  cavalry  had 
crossed  the  Washington  Bridge.  This  information  subsequently  proved 
to  be  incorrect  and  only  the  Umpire,  and  it  is  said,  some  Blue  prisoners, 
crossed  the  bridge,  where  the  two  troops  crossed  by  swimming.     I   may 
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note  here,  if  true  that  prisoners  were  taken  across  the  bridge,  it  was  in 
my  opinion  art  improper  proceeding.  A  few  minutes  later  the  officer  in 
command  at  the  bridges  notified  me  that  Cavalry  had  been  seen  on  the 
Junction  (^ity  road.  He  was  ordered  to  advance  his  outposts  and  sending 
of  reinforcements  to  the  bridge  was  begun.  First,  the  mounted  section 
of  B  Company  was  sent,  then  the  mounted  section  of  D,  then  a  non- 
commissioned officer  and  ten  men  from  the  foot  sections  of  D,  then 
another  detachment  of  the  same  size  from  the  same  company.  Finally 
the  Captain  of  B  Company  on  the  extreme  left  seeing  nothing  in  his 
front  and  hearing  heavy  firing  at  the  bridge,  moved  a  part  of  his  foot  sec- 
tions without  orders  to  reinforce  the  bridge.  In  all  about  70  men  were 
sent  to  reinforce  the  bridge  guard  in  the  course  of  20  minutes.  In  addi- 
tion to  the  personnel  of  this  defense  the  bridges  had  been  interrupted  to 
traffic  by  removing  a  small  portion  of  the  roadway  on  each. 

The  guard  on  the  ponton  bridge  was  doubled  at  6:30,  and  the  officer 
in  charge  directed  to  patrol  the  woods  at  the  south  end  of  the  bridge; 
stand  off  any  Brown  force  that  he  was  able  to  handle,  and  if  a  larger  force 
appeared  to  hold  it  in  check  and  take  up  the  bridge.  No  Browns  ap- 
proached the  bridge  from  the  south  side  of  the  river,  but  three  men  came 
up  on  the  north  bank  and  claimed  the  capture  of  the  officer  in  charge. 
A  few  seconds  later  they  were  surrounded  by  the  bridge  guard,  them- 
selves captured,  and  the  officer  in  charge  of  the  bridge  released.  Later 
the  bridge  was  attacked  by  a  somewhat  larger  force.  I  have  information 
that  these  men  were  cavalry  troopers  who  crossed  the  bridge  lying  on  the 
bottom  of  a  trolley  car.  No  other  incident  worthy  of  report  occurred 
until  the  close  of  the  exercise. 

Very  respectfully,  (Signed)  SMITH  S.  LEACH, 

Major^  Corps  of  Engineers^ 
Commanding  ist  Battalion  of  Engineers, 

Camp  William  Cary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  28,    IQOJ. 

Colonel  E.  Z.  Steever, 

Camp  William  Cary  Sanger, 

Fort  Riley  Reservation,  Kans. 
Sir: 

I  have  the  honor  to  submit  the  following,  supplementary  to  my  report 
on  the  exercise  of  October  26th,  in  compliance  with  your  verbal  request 
of  this  morning. 
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The  three  bridges  on  the  left  of  the  position  and  crossing  the  Republi- 
can River  had  all  traffic  over  them  interrupted  by  removal  of  a  part  of  the 
roadway.  The  trolley  bridge  had  rails  and  ties  removed  from  the  far  end, 
and  piled  on  the  near  bank.  The  railroad  bridge  had  rails  removed  and 
thrown  in  the  river,  and  ties  removed  and  burned.  This  was  for  a  short 
length  at  the  farther  end  of  the  bridge.  The  highway  bridge  had  the 
flooring  removed  at  the  farther  end  and  planks  laid  for  men  to  cross  in 
single  file,  to  enable  the  pickets  on  the  farther  side  of  the  river  to  return 
across  the  bridge  when  necessary.  Men,  tools,  and  all  facilities  for  ac- 
complishing these  results  were  at  the  bridge  in  ample  time  to  complete 
the  work  by  7:30  A.  M. 
Very  respectfully, 

SMITH  S.  LEACH, 
Major^  Corps  nf  Engineers, 
Commanding  1st  Battalion  of  Engineers. 


Headquarters,  1st  Battalion  of  Engineers, 

Camp  William  Cary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  30,  Jgoj. 

The  Adjutant,  Blue  Force, 

Camp  William  Cary  Sanger, 

Fort  Riley  Reservation,  Kans., 

SIR: 

I  have  the  honor  to  submit  the  following  report  of  the  movements  of 
the  1st  Battalion  of  Engineers  in  the  affair  of  this  morning. 

The  Battalion  left  bivouac  on  the  Republican  Flat  at  4:00  A.  M.,  taking 
the  position  assigned  to  it  in  column  in  rear  of  the  21st  Infantry.  Owing 
to  darkness  and  the  rapid  rate  of  march  the  head  of  the  column  passed  the 
place  where  it  had  been  intended  to  leave  the  Harvey  road,  and  marched 
to  the  junction  of  Estes  road.  The  latter  was  taken  for  a  short  distance 
and  formed  the  Battalion  for  action  with  one  company  in  reserve  and  two 
companies  in  the  line;  each  of  the  latter  providing  its  own  support  The 
space  between  the  companies  was  filled  by  10  mounted  men.  Ten 
mounted  men  patrolled  also  on  the  right  of  the  right  company,  and  10  on  die 
left  of  the  left  company,  in  the  attempt  to  secure  touch  with  Infantry 
regiments  on  the  right  and  left,  respectively.  Just  as  the  column  left  the 
Harvey  road,  the  sky  clouded  over  obscuring  all  the  stars.  The  direc- 
tion by  compass  which  it  was  supposed  would  strike  the  south  flank  of 
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Forsyth  mound  was  given  the  Company  Commanders  and  the  advance 
began.  The  two  companies  in  the  firing  line  advancing  in  line  of  squads 
with  scouts  in  front.  The  advance  was  delayed  by  the  darkness,  and  the 
failure  to  gain  touch  with  organizations  on  either  flank,  and  at  daybreak 
the  Battalion  found  itself  behind  a  ridge  with  its  right  resting  on  Forsyth 
mound.  A  battery  was  found  on  the  mound  with  an  Infantry  regiment 
deployed  on  its  right.  This  regiment  proved  to  be  the  21st  and  the  Bat- 
talion was  moved  by  the  right  flank  under  cover  of  the  ridge,  to  the  posi- 
tion in  line  assigned  to  it  on  the  right  of  the  21st.  The  2d  was  found  on 
our  right  and  rear,  the  interval  between  the  two  being  so  small  that  the 
two  companies  on  the  firing  line  were  brought  together  in  line  of  skir- 
mishers, the  interval  between  them  being  eliminated.  When  the  advance 
began  the  Battalion  moved  forward  directing  on  the  right  Battalion  of  the 
21st,  gaining  ground  to  the  right  and  swinging  to  the  left,  to  conform  to 
the  movements  of  that  regiment.  A  Brown  outpost  on  the  spur  south- 
west of  Wolf  Canon  was  driven  in,  and  the  Battalion  crossed  the  canon 
with  the  left  near  the  spring  and  under  fire  from  a  ridge  in  its  front. 
This  ridge  was  gained,  the  force  holding  it  falling  back  and  the  Battalion 
still  turning  to  the  left  advanced  to  a  position  on  the  spur  west  of  the 
saddle  back  facing  slightly  west  of  north.  At  this  point  the  action  ter- 
minated. When  the  Battalion  was  about  half  way  up  the  northern  slope 
of  Wolf  Canon,  and  just  after  the  reserve  had  been  put  in  the 
line,  cease  firing  was  sounded  and  the  Battalion  halted  and  remained 
in  position  for  a  few  minutes.  Meanwhile  the  right  company 
which  had  gained  the  ridge  was  being  fired  on  by  the  enemy 
and  was  returning  the  fire.  Under  these  circumstances,  without 
waiting  for  the  signal  to  commence  firing,  the  rest  of  the  line 
was  advanced  on  the  ridge  to  the  support  of  the  engaged 
company. 

It  was  broad  daylight  when  the  Battalion  first  came  under  fire,  but  a 
light  rain  was  falling  and  the  crests  of  the  ridges  opposite  were  obscured 
by  mists.  During  the  early  part  of  the  action,  the  flash  of 
the  rifles  could  be  seen.  Toward  the  close  of  the  action  the  men 
themselves  could  be  made  out  at  short  ranges.  Between  these  two 
periods  was  an  interval  when  it  was  difficult  to  get  any  target 
whatever. 

The  heaviest  part  of  the  action  appeared  to  be  to  our  left.  While  in 
Wolf  Canon  the  21st  Infantry  moved  by  the  left  flank  and  we  lost  touch 
with  them  since  we  could  not  follow  the  movement  on  account  of 
being  engaged  in  front.     The  resistance  on  our  part  of  the  line  was  com- 
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paratively  light  and  the  Battalion  advanced  almost  continuously  through- 
out the  action.     At  this  writing  no  casualties  have  been  reported. 
Very  respectfully, 

SMITH  S.  LEACH, 
AfajoKf  Corps  of  Engineers, 
Commanding  1st  Battalion  of  Engineers, 
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REPORT  OF  CAPT.  FLAGLER,  CORPS  OF  ENGI- 
NEERS, COMMANDING  COMPANY  C. 


Company  C,  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kans., 

November  77,  IQOJ. 

The  Adjutant, 

1st  Battalion  of  Engineers, 

Fort  Leavenworth  y  Kans. 
SIR: 

I  have  the  honor  to  submit  the  following  report  of  the  operations  of 
Company  C,  1st  Battalion  of  Engineers,  during  the  recent  maneuvers  at 
Fort  Riley,  Kans. 

The  company  left  its  station  at  Fort  Leavenworth,  Kans.,  September 
23,  1903,  and  proceeded  by  marching  with  the  Battalion  to  Fort  Riley, 
arriving  there  October  2,  1903. 

Lieut.  A.  B.  Putnam  acted  as  Topographical  Officer  on  the  march  and 
prepared  a  map  en  route. 

The  composition  of  the  company  was  as  follows : 

Two  officers,  47  enlisted  men  in  foot  sections,  17  enlisted  men  in 
mounted  sections,  2  cooks,  4  teamsters,  2  packers. 

While  at  Fort  Riley  work  performed  and  maneuvers  participated  in 
were  as  follows : 

Large  details  were  furnished  to  assist  Lieut.  Stickle  in  laying  two  pon- 
ton bridges  across  the  Kansas  River. 

October  7th  to  19th.  The  mounted  section  under  Lieut.  Putnam  con- 
structed a  single  bay  log  bridge  across  One  Mile  Creek  and  repaired  ap- 
proaches to  other  bridges  across  this  creek  previously  built  by  the  garrison. 
The  mounted  section  under  my  direction  constructed  two  spar  bridges 
across  gully  to  west  of  camp.  These  bridges  were  miniature,  being  one-fourth 
scale  intended  for  illustration;  one  was  single  lock  and  one  double  lock; 
they  afforded  foot  passage  from  the  Engineer  camp  to  its  Field  Hospital. 
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During  this  period  Lieut.  Caples  with  the  foot  sections  Constructed  a 
pile  trestle  bridge  across  Three  Mile  Creek  on  the  Ogden-RUcy  road. 
I  quote  his  report  description  of  the  bridge. 

CAMP  William  cary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  28,  iQOJ. 

Capt.  C.  a.  F.  Flagler, 

Corps  of  Engineers,  U.  S.  a., 
Sir: 

I  have  the  honor  to  submit  the  following  report  of  the  construaioti 
of  a  bridge  over  Three  Mile  Creek  on  this  reservation. 

Project:  To  construct  a  pile  trestle  bridge  of  material  that  could  be  obtained 
in  the  vicinity  of  the  work,  the  completed  bridge  to  be  of  a  permanent  nature 
and  capable  of  carrying  all  arms  of  the  service  and  their  trains. 

Construction:  Work  was  commenced  on  October  6,  1903,  with  » 
detachment  of  troops  from  Company  C,  1st  Battalion  of  Engineers* 
The  site  for  the  bridge  was  selected  just  below  the  present  ford  on  thcr 
Fort  Riley-Ogden  road.  The  length  between  abutments  at  this  point 
was  found  to  be  43  feet.  It  was  decided  to  make  the  bridge  consist  of 
three  trestles  and  two  abutment  sills.  The  height  of  the  trestle  above 
the  mean  low  water  of  the  creek  to  be  5.4  (five  and  four  tenths)  feet  ex- 
clusive of  the  cap.  It  was  decided  to  use  piles  of  nine  feet  length  and 
not  smaller  than  six  inches  at  the  smaller  end.  When  the  piles  were  cut 
it  was  found  that  the  smallest  was  about  eight  inches  at  its  smallest  end. 
Each  trestle  consisted  of  five  such  piles  spaced  three  feet  center  to  center 
and  a  cap  covering  the  piles  and  pinned  to  them.  The  caps  were  of 
round  timber  about  12  inches  in  average  thickness  and  grooved  to  fit  the 
piles.  A  small  sapling  about  four  inches  thick  was  split  and  the  two  parts 
spiked  to  the  piles  as  cross  bracing.  The  bearers  between  trestles  con- 
sisted of  round  timbers  about  12  to  14  inches  in  average  thickness.  They 
were  left  to  project  about  three  feet  beyond  each  trestle.  The  floor  con- 
sisted of  round  timbers  14  feet  in  length  and  not  less  than  0.2  of  a  foot  in 
thickness  at  the  small  end  and  of  split  timber  of  the  same  length  and  not 
less  that  0.4  of  a  foot  in  thickness  at  the  small  end  before  splitting,  and  of 
some  shorter  pieces  of  the  same  thickness.  I'hree  trestles  were  built. 
The  spacing  of  the  trestles  was  as  follows :  Beginning  on  the  Fort  Riley 
side  of  the  stream,  from  sill  to  first  trestle,  seven  feet;  from  first  trestle  to 
second  trestle,  12  feet;  from  second  trestle  to  third  trestle,  12  feet;  from 
third  trestle  to  sill,  14  feet.  In  practice  this  span  was  found  to  be  too 
long  and  earth  and  gravel  were  filled  in  under  it  so  as  to  leave  only  12  clear 
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feet  between  supports.  The  crawl  of  the  bridge  was  taken  up  by  bury- 
ing at  each  end  a  sill  of  14  inches  in  average  thickness  and  pinning  the 
roadway  bearers  to  these.  The  crawl  was  further  taken  up  by  placing 
cross  bracing  between  trestles  two  and  three,  making  of  them  a  braced 
cube.  The  caps  were  connected  to  the  piles,  the  bearers  to  the  caps  and 
sills  and  the  side  rails  to  the  caps  and  sills  by  wooden  drift  pins.  These 
were  made  with  a  small  wedge  in  the  lower  end  and  driven  into  place 
with  a  maul.  At  first  it  was  attempted  to  fasten  the  side  rails  with  wire, 
but  it  was  found  that  the  pins  brought  them  into  so  much  closer  contact 
that  they  were  first  pinned  and  then  wired.  All  flooring  that  was  not 
brought  into  good  contact  by  the  side  rails  was  spiked  down.  Spikes  were 
however,  only  used  where  they  were  considered  as  absolutely  necessary. 
The  cracks  in  the  floor  were  filled  with  brush  and  twigs,  and  the  floor  then 
covered  with  a  thin  layer  of  earth.  The  work  was  all  done  by  hand. 
The  piles  were  all  driven  with  a  maul.  Those  in  the  first  trestle  were 
driven  by  men  standing  on  the  shore  and  those  in  the  second  trestle  by 
men  standing  in  a  wagon,  as  were  those  also  in  the  third  trestle.  The 
shock  of  the  wagons  coming  on  and  off  the  bridge  on  the  flooring  at  the 
end  was  provided  for  by  burying  the  sills  and  making  the  ends  of  the  floor- 
ing:.of  heavy,  rough-squared  timbers,  brought  a  little  below  the  natural 
service  of  the  earth.  In  driving  the  piles  for  trestles  No.  2  and  3  a  layer 
of  gravel  two  and  one-half  feet  thick  was  encountered.  This  layer  offered 
so  much  resistance  that  piles  could  not  be  driven  into  it  without  splitting. 
This  layer  was  cut  through  and  the  piles  driven  until  they  would  not  sink 
more  than  half  an  inch  under  eight  heavy  blows  of  the  maul.  The  holes 
were  then  filled  in  with  the  material  excavated.  The  spacing  of  the  piles 
was  three  feet  Rain  for  several  days,  the  time  occupied  going  to  and 
from  work,  and  the  fact  that  all  the  timber  had  to  be  culled  and  all  brush 
cleared  up  caused  the  work  to  go  slowly.  The  bridge  was  completed 
October  17,  1903.  A  road  was  then  cut  to  permit  the  easy  access  of 
wagons  to  the  bridge.  As  soon  as  the  bridge  was  completed  it  carried  a 
battery  of  Artillery  and  a  brigade  of  Cavalry  without  exhibiting  any  signs 
of  weakness.  Up  to  the  date  of  this  report,  it  has  carried  successfully 
every  load  which  has  been  placed  upon  it.  Drawing  showing  the  plan, 
section  and  elevation  of  the  bridge  and  photographs  showing  the  manner 
of  driving  piles  and  the  appearance  of  the  completed  structure  are  hereto 
appended. 

Very  respectfully,  your  obedient  servant, 

WM.  G.  CAPLES, 
2d  Lieut,,  Corps  of  Engineers, 


22 

Work  on  this  bridge  was  much  delayed  by  heavy  cold  rains.  Draw- 
ings and  photographs  are  omitted  from  this  report. 

October  22d.  The  company  in  Battalion  took  part  in  a  deployment 
of  the  Division.  The  Battalion  in  position  was  held  in  reserve  in  a  draw 
a  little  west  of  Morris  Hill,  and  in  rear  of  Snow's  Battery;  C  Company, 
while  the  Battalion  was  in  reserve,  was  instructed  to  intrench  Snow's  Bat- 
tery. The  entire  company  performed  the  work,  digging  three  gun  pits  in 
about  one  hour.  The  work  was  performed  with  ordinary  tools  and  with 
no  attempt  at  concealment.  Lieut.  Caples  with  two  enlisted  men  made 
a  sketch  of  this  deployment. 

October  22d  and  23d.  The  company  was  attached  to  Gen.  Barry's 
Brown  Force  for  maneuver  to  northeast  of  reservation.  I  quote  from  my 
report  to  Gen.  Barry  describing  movement  as  follows : 

The  company  left  its  camp  near  the  Artillery  post  at  4:30  P,  M. 
*  *  *  with  one  tool  wagon,  two  advance  guard  bridge  train  wagons, 
took  route,  Packer's  Camp,  Cemetery  and  Ogden  and  Keats  road,  as 
directed  in  written  orders  of  October  22d  (Headquarters  Brown  Division), 
and  went  into  bivouac  just  north  of  Seven  Mile  Creek  on  above  road  at 
8:00  P.  M. 

In  accordance  with  instructions  in  Field  Orders  No.  1,  I  detailed  2d 
Lieut.  W.  G.  Caples  as  Topographical  Officer,  to  prepare  map  showing 
action  on  the  23d.     This  map  is  submitted  herewith. 

October  23d.  Left  bivouac  6:15  A.  M.,  marched  by  road  to  ford  on 
Seven  Mile  Creek  below  Taylor's,  sent  mounted  section  along  north  side 
of  creek  to  find  practicable  crossings  between  Taylor's  ford  and  School- 
house  No.  73.  Report  of  these  crossings  received  about  9:00  A.  M. 
At  10:15  A.  M.  the  entire  company,  under  command  of  Lieut.  A.  B. 
Putnam,  left  Eskerson's  with  the  Artillery  of  the  6th  and  19th  Field  Bat- 
teries, as  directed  by  Field  Orders  No.  3,  Headquarters  Brown  Division. 
The  Artillery  took  up  a  trot  and  then  a  gallop,  leaving  the  company  be- 
hind. About  10:25  A.  M.  the"  company  was  fired  upon  from  the  hills  to 
east  of  road,  and  the  wagon  train  and  mounted  section  ruled  out  of  action 
by  Major  Zinn,  Umpire. 

The  foot  sections  returned  the  fire  and  then  fell  back  through  the 
woods,  crossed  Seven  Mile  Creek  about  half  a  mile  below  Taylor's  Ford 
and  rejoined  the  Artillery  in  position  on  a  hill  southeast  of  the  Ford  about 
11:30  A.  M.  About  11:45  A.  M.  the  Artillery  fell  back  at  a  gallop,  the 
company  at  a  double  time.  I  took  command  of  the  company  at  this 
time.  Two  pieces  halted  in  an  open  space  in  the  creek  bottom,  and  I 
formed  the  Company  sheltered  behind  the  bank  on  the  creek  between  these 
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guns.  A  heavy  fire  was  coming  from  the  hills  to  the  right  and  left  front 
of  the  company.  Soon  the  2d  Nebraska  appeared  at  the  stone  fence  on 
the  east  side  of  the  open  space  in  front  of  us.  I  fired  at  them  for  some 
time,  until  they  left  cover  and  charged  across  the  open.  They  halted  at 
150  yards,  and  Capt.  Preston,  Umpire,  ruled  the  company  out  of  action. 

October  24th.  The  company  took  part  in  review  of  all  troops  held  on 
the  Smoky  Hill  Flats. 

October  26th.  The  company  in  Battalion  took  part  in  the  defense  of 
a  position.  The  Battalion  was  on  the  left  of  the  position,  extended  across  the 
Republican  Flats,  east  and  west  through  the  race  track.  C  Company 
extended  from  the  Junction  City  road  to  the  foot  of  the  bluffs  about  300 
yards  south  of  the  pumping  station.  The  company  constructed  kneeling 
trenches  on  this  line.  One  platoon  as  ordered  by  the  Battalion  Com- 
mander took  an  advanced  position  under  my  command  just  north  of  the 
pumping  station.  This  platoon  constructed  two  lying  trenches,  one  on 
each  side  of  the  road,  utilizing  some  6-inch  iron  pipe  found  at  the  pump 
house  for  parapets.  These  parapets  were  completely  concealed  with  dead 
grass.  I  placed  scouts  on  the  bluffs  at  my  right.  About  11:00  A.  M. 
these  scouts  g:ave  warning  of  the  advance  of  Cavalry  patrols  of  the  enemy 
approaching  my  right  flank.  I  immediately  left  the  trenches  and  took  up 
a  position  to  the  right  rear,  covering  an  opening  in  the  bluffs  on  my  right 
flank.  In  this  position  I  exchanged  several  volleys  with  a  Cavalry  troop 
which  attacked  us  dismounted.  This  troop  withdrew  and  hearing  firing 
in  the  rear,  I  fell  back  on  the  trenches,  but  found  them  deserted.  Hear- 
ing firing  on  the  hill  above  the  right  flank  of  my  trenches,  I  climbed  the 
hill  with  the  platoon  and  found  the  Battalion  Commander  there  with  the 
remainder  of  the  company.     The  problem  ceased  at  this  point. 

Lieut.  Caples  with  the  mounted  section  during  the  above  movements 
assisted  in  the  defense  of  a  bridge  across  the  Republican  River  on  our  left 
rear.  This  bridge  was  attacked  by  a  Cavalry  force  which  had  forded  the 
river  above.     The  attack  was  repulsed. 

October  29th  and  30th.  The  company  in  Battalion  went  into  bivouac 
on  the  Republican  Flats;  the  force  was  in  blue  under  command  of  Col. 
Augur.  At  10:30  P.  M.  orders  were  received  for  a  night  attack  to  be 
made  the  following  morning  on  the  Brown  force,  said  to  be  encamped  on 
the  Saddle  Back.  The  Battalion  left  bivouac  at  4:00  A.  M.  and  marched 
by  the  Governor  Harvey  road  to  the  junction  with  the  Estes  road.  From 
this  position  the  Battalion  moved  to  its  position  in  the  center  of  a  line 
extending  from  Morris  Hill  to  Forsyth  Hill  and  facing  northeast.  C  Com- 
pany was  on  the  right  of  the  Battalion  and  by  instructions  of  the  Battalion 
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Commander  I  patrolled  with  mounted  men  to  my  left  keeping  touch  with 
B  Company,  Engineers,  and  to  my  right  to  keep  touch  with  the  2d  In- 
fantry, supposed  to  be  there.  I  never  found  this  regiment  at  any  part  of 
the  maneuver  and  suppose  it  to  have  been  lost.  Some  confusion  as  to 
direction  arose  in  taking  position,  owing  to  heavy  clouds  and  rain  which 
obscured  the  stars,  and  to  orders  forbidding  smoking  and  lighting  matches 
which  prevented  use  of  compasses.  I  used  the  wind  alone  for  direction, 
but  it  veered  about  45^  to  the  south  from  east  causing  a  considerable 
error.  However,  at  daybreak  the  company  was  very  nearly  in  its  proper 
position.  The  advance  began  promptly  at  daybreak  and  continued  to  the 
east  until  we  had  crossed  Wolf  Canon.  This  advance  was  opposed  on 
my  front  only  by  two  troops  of  Brown  Cavalry,  which  occupied  each 
successive  ridge  and  fired  on  us.  I  halted  at  each  stand  that  they  had 
made  and  fired  by  volley  and  at  will,  about  10  rounds,  and  resumed  the 
advance.  The  Cavalry  fell  back  at  each  advance.  The  close  of  the 
maneuver  at  8:30  A.  M.  found  the  company  in  position  on  the  right  of  the 
Battalion  firing  at  a  dismounted  line  of  Cavalry  at  about  350  yards.  ' 

The  company  left   Fort  Riley  with  the  Battalion  November  -Sd,  and 
proceeded  by  marching  to  Fort  Leavenworth,  arriving  November  11, 1903. 

Changes  in  the  company  during  the  maneuvers  were  as  follows: 

2d  Lieut.  W.  G.  Caples,  joined  October  2d  from  detached  duty. 

1st  Lieut.  A.  B.  Putnam,  relieved  October  31st. 

Six  enlisted  men  joined  from  detached  service. 

One  enlisted  man  left  sick  at  Fort  Riley  in  Base  Hospital. 
Very  respectfully, 

C.  A.  F.  FLAGLER, 
Capt,f  Corps  of  Engineers^ 
Commanding  Company  C,  1st  Battalion  of  Engineers. 
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REPORT  OF  CAPT.  DEAKYNE,  CORPS  OF  ENGI 
NEERS,  COMMANDING  COMPANY  B. 


Headquarters  of  Company  B, 
1st  Battalion  of  Engineers,  U.  S.  Army, 

Fort  Leavenworth,  Kans., 

November  i8,  1903, 

The  Adjutant, 

First  Battalion  of  Engineers, 

Fort  Leavenworth,  Kans. 

SIR: 

I  have  the  honor  to  make  the  following  report  of  Company  B,  1st  Bat- 
talion of  Engineers,  from  September  23  to  November  11,  1903. 

September  23d  to  October  2d.  March  to  Fort  Riley;  two  officers  and 
68  enlisted  men.  Left  at  Fort  Leavenworth,  one  officer  and  eight  enlisted 
men.  At  West  Point,  Ky.,  four  enlisted  men.  On  furlough,  one  en- 
listed man. 

October  3d  and  4th.  Ditched  the  company  tents  and  dug  sink.  En- 
tire company.     Inspection  at  9:00  A.  M.,  October  3d,  1903. 

October  5th.     Engineer  construction : 

Preparing  approaches  to  ponton  bridge,  Lieut.  Stickle,  one  non-com- 
missioned officer  and  15  privates.  Lieut.  Caples,  unloading  ponton  ma- 
terial, nine  non-commissioned  officers  and  14  privates. 

October  6th.  Work  on  approaches  to  bridge,  eight  non-commissioned 
officers  and  29  privates. 

October  7th,  A.  M.  Hasty  intrenchments  with  small  pick  and  shovel, 
two  officers,  and  nine  non-commissioned  officers  and  25  privates. 

P.  M.  Same  as  in  the  morning,  two  officers,  eight  non-commissioned 
officers  and  15  privates. 

In  ordinary  soil  a  man  can  get  appreciable  concealment  and  some  cover 
ixi  six  minutes,  and  fair  cover  in  15  minutes. 
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P.  M.     Collecting  material  for  approach  to  ponton  bridge,  one  non 
commissioned  officer  and  10  privates. 

October  8th.     Ditching  road  at  One  Mile  Creek  and  placing  grave 
on  same,  two  officers,  10  non-commissioned  officers  and  24  privates;  usin 
picks,  shovels,  one  plow  and  three  scrapers. 

October  9th,  A.  M.  Eight  non-commissioned  officers  and  28  privates, 
same  as  October  8th. 

P.  M.     Men  worked  cleaning  up  clothing  and  equipments. 

October  10th.  Battalion  inspection  in  the  Field  Order;  two  officers 
and  62  enlisted  men. 

October  11th.     Sunday. 

October  12th,  13th  and  14th.     Rain;  no  work, 

October  15th.     Engineer  construction  : 

A.  M.  Two  non-commissioned  officers  and  18  privates  assisted  in 
construction  of  ponton  bridge.  Two  non-commissioned  officers  and  six 
privates  collecting  material  for  fascines  and  gabions. 

P.  M.  Eight  non-commissioned  officers  and  18  privates  constructing 
fascines,  gabions  and  hurdles. 

October  16th,  A.  M.  Nine  non-commissioned  officers  and  28  privates 
cutting  material  and  making  fascines,  gabions  and  hurdles. 

P.  M.  Eight  non-commissioned  officers  and  24  privates  completed 
work  commenced  in  A.  M. 

October  17th.  Company  formed  a  part  of  the  Brown  force  under 
Gen.  Barry  in  Problem  No.  2,  formation  of  outposts.  Strength,  two 
officers  and  49  enlisted  men.  Left  camp  7:20  A.  M.,  crossed  river  on 
ponton  bridge  and  reached  crest  of  Grant  Ridge  8:45  A.  M.,  where  com- 
pany took  position  near  Artillery  to  dig  gun  pits  if  required.  (No  gun 
pits  were  necessary).  Attack  was  made  by.  Blue  force  1:25  P.  M.  Com- 
pany was  posted  on  right  of  field  battery  to  act  as  support  and  to  guard 
against  turning  movement  on  right  flank.  Action  lasted  one  hour.  Re- 
turned to  camp  3:30  P.  M. 

October  18th.     Sunday. 

October  19th.  Selection  of  site  for  trenches  and  laying  out  lines  for 
same  on  Smoky  Hill  Flat.  Preparing  material  for  revetment  and  collect- 
ing tools  for  the  work. 

October  20th,  P.  M.  Two  officers  and  11  non-commissioned  officers 
on  instruction  of  regular  and  state  troops  in  construction  of  hasty  intrench- 
ments.  Had  four  Battalions  as  follows:  2d  Infantry,  21st  Infantry, 
Texas  and  Nebraska  National  Guard. 

October  21st.     Continued  work  commenced  October  20th,  revetting 
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parapet  in  lunette.  Constructed  Spanish  and  Boer  trenches,  two  officers 
and  37  enlisted  men.  Had  four  Battalions  at  work :  6th  Infantry,  12th 
Infantry,  25th  Infantry,  Kansas. 

October  22d.  Deployment  of  entire  Division.  Company  went  as 
part  of  the  Battalion.  Left  camp  at  7:30  A.  M.,  returned  at  2:20  P.  M. 
Company  remained  in  reserve  during  the  problem.  Strength,  two  officers 
and  62  enlisted  men. 

October  23d.  Completing  work  on  intrenchments,  including  revet- 
ment in  lunette,  two  officers  and  44  enlisted  men.  Wire  entanglement 
constructed  outside  of  lunette. 

October  24th.  Review  of  entire  Division.  Left  camp  at  7:40  A.  M., 
and  returned  at  11:45  A.  M.,  two  officers  and  62  enlisted  men. 

P.  M.  Lecture  to  state  officers  on  intrenchments  by  the  Company 
Commander. 

October  25th.     Sunday. 

October  26th.  Company  formed  part  of  the  Battalion  with  Blue  force 
on  problem  of  "Attack  and  Defense  of  a  Position."  Company  occupied 
left  flank  of  position,  resting  on  Republican  River.  Mounted  section 
was  employed  first  in  scouting  and  later  on  firing  line.  Foot  section  was 
posted  at  600  yards  firing  point  of  rifle  range.  No  direct  attack  was  made 
on  this  part  of  position.  An  attack  was  made  on  left  flank  but  was  re- 
pulsed by  mounted  section  of  company  and  mounted  sections  of  C  and 
D  Companies.     Strength  present,  two  officers  and  55  enlisted  men. 

October  27th.     Field  day ;  company  took  no  part. 

October  28th.  Attack  and  defense  of  a  convoy.  Light  bridge  train 
participated,  one  sergeant,  two  privates  (teamsters)  Company  B. 

October  29th.  Left  camp  at  1:00  P.  M.  as  part  of  the  Battalion  and 
marched  to  Republican  Flats  for  bivouac,  two  officers  and  56  enlisted 
men. 

October  30th.  Left  (bivouac)  at  4:00  A.  M.  and  proceeded  north- 
ward and  deployed  for  attack  on  Brown  forces.  Participated  in  the  at- 
tack.    Returned  to  camp  at  9:30  A.  M.,  two  officers  and  56  enlisted  men. 

October  31st.  Assisted  in  dismantling  ponton  bridge,  two  non-com- 
missioned officers  and  17  privates.     Company  was  mustered. 

November  1st.  Loading  ponton  material,  four  non-commissioned 
officers  and  20  privates. 

November  2d.  Completed  loading  ponton  material  and  company  prop- 
erty, one  non-commissioned  officer  and  six  privates.  Company  turned 
out  8:30  to  10:00  P.  M.,  on  account  of  fire  in  hay  sheds. 

November  3d.    Started  on  return  to  Fort  Leavenworth,  Kans.,  9:40  A.  M. 
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November  11th.     Arrived  at  Fort  Leavenworth,  Kans.,  two  ofi^S_  <ers 
and  74  enlisted  men. 

Very  respectfully, 

HERBERT  DEAKYNE, 
Captain ,  Corps  of  Engineers, 
Commanding  Company  5,  1st  Battalion  of  Enginee^^.^, 


REPORTS  OF  CAPT.  RAYMOND,  CORPS  OF  ENGI- 
NEERS, COMMANDING  COMPANY  D. 


Fort  Leavenworth,  Kans., 

November  1 8,  IQOJ, 

The  Adjutant, 

1st  Battalion  of  Engineers, 

Fort  Leavenworth  y  Kans. 

Sir: 

I  have  the  honor  to  submit  the  following  report  of  the  operations  of 
Company  D,  1st  Battalion  of  Engineers,  during  the  recent  maneuvers  at 
Fort  Riley,  Kans. 

The  company  marched  from  Fort  Leavenworth  with  the  1st  Battalion 
of  Engineers,  under  the  command  of  Major  S.  S.  Leach,  Corps  of  Engi- 
neers, and  arrived  at  Fort  Riley  October  2, 1903,  going  into  camp  at  that 
post. 

From  this  date  until  October  9th,  details  were  furnished  for  the  con- 
struction of  bridges.  This  work  not  being  under  my  supervision,  no  re- 
port will  be  made  here  concerning  it.  The  company  was  also  engaged 
in  laying  out  and  marking  with  sign  boards  two  roads  leading  to  the  two 
ponton  bridges,  and  from  these  bridges  to  the  Smoky  Hill  Flats.  Two 
gutter  bridges  were  built  on  these  roads,  brush  was  removed  and  about 
400  feet  of  road  in  loose  sand  was  curduroyed  with  sun-flower  stalks. 
None  of  this  work  comprised  any  important  engineering  features,  but  it 
is  interesting  to  note  that  three  methods  were  employed  in  placing  the 
sun-flower  stalks  in  position.  At  first  the  stalks  were  laid  directly  upon 
the  surface  of  the  sand,  and  were  covered  by  sand  shoveled  in  from  the 
sides.  This  road  lacked  lateral  support  and  tended  to  flow  out  into  the 
ditches  formed  by  borrowing  the  sand.  These  ditches  also  made  it  difli- 
cult  for  wagons  to  turn  out  of  the  road  when  necessary.     The  plan  was 
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then  tried  of  making  a  shallow  excavation  the  full  width  of  the  road,  lay- 
ing the  stalks  transversely  to  form  a  layer  about  as  thick  as  the  depth  of 
the  cut,  and  backfilling  the  sand.  This  method  is  better  than  the  first, 
but  there  is  still  a  tendency  to  cut  ditches,  and  the  road  is  not  uniformly 
filled  with  sand,  the  edges  appearing  to  be  filled  more  compactly  than  the 
center.  The  most  satisfactory  plan  seemed  to  be  to  cut  a  ditch  about 
eight  inches  deep  for  the  full  width  of  the  road,  casting  the  sand  removed 
back  upon  the  stalks  last  placed  in  position.  When  the  cut  had  extended 
about  six  feet  from  the  completed  road,  it  was  filled  by  a  new  batch  of 
stalks,  and  these  in  their  turn  were  covered  by  sand  taken  from  a  new 
length  of  road  excavation.  This  road  stood  well  the  hard  usage  given  it 
by  Cavalry,  Artillery  and  heavy  loads  of  hay.  It  was  later  further  im- 
proved by  spreading  over  it  a  layer  of  loose  hay.  Thus  by  very  simple 
means  an  almost  impassable  sand  bar  was  turned  into  a  decidedly  practi- 
cal road  over  which  heavy  loads  passed  with  ease. 

It  is  remarkable  that  sign  boards,  however  plain  and  conspicuous,  are 
not  a  sufficient  guide  for  troops  or  wagon  trains.  The  two  roads  men- 
tioned above  were  so  laid  out  that  both  bridges  could  be  used  simultane- 
ously by  foot  and  mounted  columns  without  permitting  diese  columns  to 
cross  and  interfere  with  each  other.  No  attention  appeared  to  be  paid  to 
the  signs,  and  the  columns  crossed  to  such  an  extent  that  the  capacity 
the  two  bridges  was  reduced  to  that  of  one.  It  is  thought  that  sentinel 
should  be  posted  at  all  cross  roads  or  points  where  roads  are  near  togethei 
to  require  passengers  to  follow  the  proper  roads. 

On  October  16-17,  the  company  participated   in  the  maneuvers  of 
Problem  2,  forming  part  of  the  Blue  forces.     A  copy  of  this  problem  is 
enclosed  herewith  with  a  copy  of  my  report  to  the  Adjutant  General  of 
the  First  Brigade. 

October  22d.  The  company  took  part  in  the  deployment  of  the  Divi- 
sion, Problem  5,  but  was  not  detached  from  the  Battalion  for  any  purpose, 
and  performed  no  service  other  than  being  present. 

October  23d.  The  company  formed  part  of  the  Blue  forces  for  Prob- 
lem 6.  Copies  of  Field  Orders  No.  1,  Headquarters  Blue  Division,  and 
my  report  to  the  Adjutant  General  of  the  Blue  Division,  are  submitted 
herewith.  Attention  is  invited  to  the  fact  that  rhe  company,  starting  at 
the  rear  of  the  Infantry  of  the  Division,  at  the  end  of  the  first  six 
miles  of  the  march,  had  caught  up  with  the  support  of  the  advance  guard, 
and  then  made  a  reconnoissance  over  extremely  rough  ground,  covering 
the  first  10  miles  of  this  march  in  three  hours,  no  allowance  being  made 
for  halts  or  delays.     The  company  was  absent  from  camp  from  eight 
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o'clock  in  the  morning  until  four  o'clock  in  the  afternoon,  and  covered 
22  miles  of  country.  Not  a  single  man  fell  out  or  straggled.  These  facts 
are  mentioned  because  one  of  the  regiments  of  Infantry  taking  part  in 
this  problem  has  been  credited  with  making  the  most  difficult  march  of 
all  during  the  maneuvers.  Company  D  marched  four  miles  farther  than 
that  regiment,  and  practically  passed  completely  around  it. 

October  24th.  The  company  in  the  Battalion  took  part  in  the  review 
of  the  entire  Division. 

October  26th.  The  company  acting  with  the  Battalion,  participated 
in  the  defense  of  a  position,  Problem  7,  and  constructed  about  110  feet  of 
kneeling  trench  and  a  few  rifle  pits.  This  line  was  not  attacked  and  the 
mounted  section,  and  later  nearly  all  the  company,  was  sent  to  assist  in 
the  defense  of  the  bridges  over  the  Republican  River. 

October  29th.  The  company  marched  with  the  Battalion  to  the  Re- 
publican Flats  and  bivouacked.  Before  daybreak  of  the  following  day,  it 
took  part  in  the  night  attack  on  the  Brown  forces.  It  performed  no  duty 
apart  from  the  Battalion. 

From  October  31st  to  November  2d.  The  company  furnished  details 
to  assist  in  dismantling  the  ponton  bridges  and  preparing  material  for  ship- 
ment to  Fort  Leavenworth. 

November  3d.  The  company  marched  from  Fort  Riley  with  the  Bat- 
talion and  arrived  at  Fort  Leavenworth  November  11th.  One  sergeant, 
one  corporal  and  eight  privates  returned  to  Fort  Leavenworth  by  rail 
acting  as  a  train  guard. 

During  the  maneuvers  the  company  consisted  of  one  captain,  one  sec- 
ond lieutenant  and  74  enlisted  men.  Seventeen  enlisted  men  were 
mounted. 

The  light  bridge  train,  which  is  under  the  charge  of  the  company,  was 
used  only  as  a  supply  division,  and  did  not  accompany  the  company  on 
the  road.  No  notes  or  recommendations  regarding  it  can  therefore  be 
made.  The  personal  equipment  of  the  men  was  constantly  studied,  and 
it  is  believed  that  it  should  be  improved.  The  work  of  the  Engineer 
troops  requires  them  to  march  to  the  front  to  make  reconnoissances  or  to 
build  or  repair  roads  or  bridges,  and  after  the  troops  have  passed,  the 
Engineers  must  dismantle  or  destroy  their  work  and  then  regain  the  head 
of  the  column.  While  they  are  equipped  as  Infantry  this  imposes  a 
heavy  strain  upon  them.  It  is  suggested  that  light  wagons  capable  of 
carrying  most  of  their  personal  burdens,  or  even  of  carrying  the  men 
themselves,  would  enable  them  to  meet  this  demand  and  retain  their 
strength  for  the  important  Engineer  work  mentioned. 
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The  loose  shoulder  straps  should  be  discarded.  They  catch  in  the 
brush.  Many  were  completely  torn  from  the  blouses.  The  greatest 
trouble  during  hard  marching  seems  to  be  with  the  men's  feet.  It  is 
therefore  very  important  that  the  shoes  issued  for  field  wear  should  be  the 
very  best  obtainable.  Great  care  was  taken  before  leaving  Fort  Leaven- 
worth to  see  that  all  the  men  were  provided  with  shoes  in  good  condition. 
Of  the  new  shoes  used,  21  per  cent  failed  before  jeaching  Fort  Riley, 
and  87  per  cent  failed  on  or  before  the  return  march.  Of  the  shoes  that 
were  not  new  but  in  good  condition,  54  per  cent  failed  on  the  way  to 
Fort  Riley,  and  88  per  cent  failed  before  the  return  to  Fort  Leavenworth. 
These  shoes  cost  $2.20  per  pair.  I  am  convinced  that  a  shoe  can  be  ob- 
tained for  not  more  than  $5  per  pair  that  will  be  much  cheaper  per  mile 
than  those  issued,  and  will  be  more  comfortable  because  worn  longer 
after  breaking  in.  The  shoes  should  be  provided  with  Hungarian  cone- 
head  nails  on  the  soles  to  give  a  more  secure  footing  on  dry  grass  or  rock. 
They  also  protect  the  soles  and  at  the  same  time  diminish  the  slipping 
and  wear.  In  rough  country,  especially  when  the  grass  is  burned  by  the 
sun,  they  will  increase  the  endurance  of  the  men  fully  25  per  cent. 

Officers  and  non-commissioned  officers  should  be  provided  with  com- 
passes with  fluorescent  dials  which  can  be  read  in  the  dark  without  strik- 
ing matches. 

Sabers  should  be  discarded.  The  first  view  of  distant  troops  was  gen- 
erally obtained  by  looking  for  flashes  of  light  from  saber  bladeS.  The 
sabers  proved  to  be  great  encumbrances,  were  of  no  use,  and  after  a  few 
days  in  the  field  were  not  even  ornamental.  It  is  suggested  that  a  hollow 
metal  case  for  maps  and  drawings  would  be  much  more  useful  for  Engi- 
neer officers  could  be  made  equally  ornamental,  and  like  the  batons  for- 
merly carried  by  officers  of  considerable  rank,  would  be  useful  for  signal- 
ing or  pointing  in  the  field. 

The  spurs  of  the  mounted  men  should  also  be  discarded,  although  they 
might  be  permitted  to  be  worn  when  necessary.  They  are  rarely  used, 
hand  to  hand  fighting  mounted  being  infrequent  nowadays,  and  they  are 
very  inconvenient  when  dismounted  in  long  grass,  brush  or  mud. 

A  great  reduction  in  the  bulk  and  weight  of  records  may  be  made  by 

means  of  a  system  of  card  files  in  place  of  large  books.     The  records'  of 

the  company  displaced  on  the  company  wagon  ammunition  and  supplies 

that  in  the  field  would  be  of  much  greater  immediate  value  than  the  records. 

Very  respectfully,  your  obedient  servant, 

R.  R.  RAYMOND, 
Captain^  Corps  of  Engineers^  Commanding  Company  D, 
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2d  problem. 

October  17th,  Saturday. 

Outpost  and  patrolling  for  all  regular  troops. 

GENERAL  IDEA. 

A  Blue  and  Brown  Division,  each  having  a  brigade,  of  all  arms,  as  ad- 
vance guard,  are  approaching  each  other  in  the  valley  of  Clarke's  and 
Humbolt  Creeks.  Each  has  received  information  that  the  enemy  is  in 
the  front  at  no  great  distance,  and  the  two  advance  guards  have  halted  and 
established  outposts  from  which  more  carefully  to  examine  the  country 

in  front. 

SPECIAL  SITUATION. 

Blue. 

A  brigade,  of  all  arms,  forming  the  advance  guard  of  a  division  advanc- 
ing to  the  north  and  east  through  Clarke's  Creek  Valley,  has  received  in- 
formation of  the  presence  of  hostile  parties  in  front.  The  advance  guard 
establishes  an  outpost  and  sends  forward  information  patrols  to  ascertain 
conditions. 

The  Blue  force  will  leave  at  3:00  P.  M.,  October  16th,  and  bivouac 
on  Smoky  Hill  Flat  near  the  junction  of  Smoky  Hill  River  and  Hays 
Creek.  It  will  leave  bivouac  the  next  morning  in  advance  guard  forma- 
tion and  move  by  Clarke's  road  to  the  proper  point  from  which  to  estab- 
lish an  outpost,  with  its  left  resting  on  Grant  Ridge,  near  Kramer's 
Ranch,  and  the  right  on  Clarke's  Creek.  The  outpost  will  be  established 
by  9:30  A.  M.,  and  information  patrols,  foot  and  mounted,  will  be  sent  to 
the  front  to  examine  the  country  to  the  north  and  east  and  between 
Clarke's  Creek  and  Grant  Ridge. 

All  patrols  will  return  to  the  command  by  12  M.,  when  dinner  will  be 
eaten  and  the  force  will  await  further  orders,  which  will  be  given  through 
the  Chief  Umpire. 

Official  : 

C.  D.  ROBERTS, 

Capt.y  Aid. 
Copy  respectfully  furnished  Company  D,  Engineers. 

Camp  William  Cary  Sanger, 

Fort  Riley,  Kans., 

October  /7,   1903. 

The  Adjutant  General, 

First  Brigade,  Provisional  Division. 
Sir: 

I  have  the  honor  to  submit  the  following  report  of  the  operations  of 


Company  D,  1st  Battalion  of  Engineers,  on  October  16th  and  17th,  1903, 
in  connnection  with  the  2(i  problem. 

The  company  consisted  of  two  officers  and  54  enlisted  men,  of  whom 
14  were  mounted,  two  were  on  duty  with  the  company  pack  train,  and 
one  was  teamster.  One  private  of  the  Hospital  Corps  was  also  assigned 
to  the  company  for  the  occasion. 

The  company  in  the  field  order,  accompanied  by  its  pack  train  loaded 
with  the  regular  Engineer  tool  pouches  and  by  one  wagon  loaded  with 
tools,  moved  from  the  camp  of  the  1st  Battalion  of  Engineers  about  3:30 
P.  M.,  October  16th,  and  took  its  place  in  the  line  of  march  immediately 
preceded  by  the  Artillery,  in  order  that  assistance  might  be  rendered  that 
arm  in  case  of  bad  roads  or  other  difficulties.  The  roads  had,  however, 
been  previously  made  passable,  and  no  such  assistance  was  needed.  The 
night  of  the  16th  was  passed  in  bivouac  on  the  bank  of  Hays  Creek. 

Reveille  on  the  17th  was  at  5:30  A.  M.,  and  at  daybreak  the  company 
resumed  its  march,  again  immediately  preceding  the  Artillery,  for  the  pur- 
pose named  above.  The  roads  were  in  passable  condition,  and  the  route 
after  leaving  the  roads  required  no  preparation  for  the  passage  of  the  Ar- 
tillery. During  the  deployment  of  the  brigade,  and  in  the  absence  of 
specific  instructions,  the  company  was  kept  in  the  vicinity  of  the  Field 
Artillery  in  the  belief  that  that  arm  might  have  need  for  its  services. 
This  indeed  proved  to  be  the  case;  for  the  29th  Battery  was  unable,  with 
the  tools  in  its  possession,  to  intrench  its  guns  in  the  time  available,  the 
ground  being  very  stony  and  the  Brown  forces  being  seen  advancing  at 
not  more  than  3,000  yards.  The  entire  company  was  therefore  employed 
in  constructing  the  necessary  gun-pits.  This  work  was  Successfully  com- 
pleted except  for  the  right  gun  where  the  ground  was  too  stony  for  ex- 
cavation, and  the  gun  was  left  upon  the  natural  surface,  a  parapet  being 
thrown  up  around  it.  The  company  was  then  assigned  by  General  Grant 
as  support  for  this  battery  in  order  to  release  the  battalion  of  Infantry 
originally  assigned  to  that  duty,  and  took  up  its  position  behind  the  hill 
at  the  right  flank  of  the  battery,  sending  the  tool  wagon  and  all  animals 
to  Cover  in  rear.  This  position  was  maintained  throughout  the  remainder 
of  the  engagement,  until  recall,  when  the  company  returned  to  camp  via 
Clarke's  Creek  Road  and  the  Mormon  Trail. 

Very  respectfully,  your  obedient  servant, 

R.  R.  RAYMOND, 
Capt,,  Corps  of  Engineers y  Commanding  Company  D. 
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Headquarters  Blue  Division, 
Pawnee  Flats,  Fort  Riley,  Kans., 

October  22y  IQOJ. 
*-*      A  detachment  of  the  enemy  is  reported  to  be  in  pi£LD  ORDERS 
^"^  vicinity  of  Garrisons,  Kans.,  and  is  said  to  consist  of  no.  1. 

«l  ^rms 

"^   *"^*  ORDER   OF    MARCH. 

II.  (a)  A  reconnaissance  in  force  toward  Garrisons,    _    .  . 

J^  ...   ,  ,  .  .  ,         I.  Advance  guard: 

'^ans.,  will  be  made  tomorrow.     A  serious  entangle-  ^^j^  infantry;  Lieut. 

*^ent  with  the  enemy  is  not  desired,  but  a  vigorous  at-  Col.    R.    H.    R. 

ck  will  be  made  upon  him  wherever  encountered,  and  Loughborough,  6th 

ill  be  pushed  sufficiently  far  to  drive  in  his  outposts  or  Infantry,  Com- 

vance  detachments  and  fully  develop  his  strength  and  ""*"  *"^' 

osition. 
(b)  The  Cavalry,  operating  under  special  instructions 

f  the  Division  Commander,  will,  in  case  the  enemy  is     ^^-  Support:  55th 

ncountered   by  the  main  column,   push   in  to  attack  ,°^^  ^_  ,    *^„  f" 

,  /  r  •  u  ^^^^>    ^^^y  28th, 

igorously,  and  must  secure  information  even  at  the  cost  20th  and  29th  Field 

f  a  portion  of  its  force.  Batteries,    in     the 

III.  (a)  TTie  main  body  and  advance  guard  will  pro-  order  named, 
^eed  from  camp  at  8:30  A.  M.,  tomorrow,  October  23d, 

^nd  will  follow  the  main  road  from  Ogden  to  Garrisons, 
^ia  Keats  Postoffice  (the  road  which  passes  Schoolhouse      m    Main  Body: 
No.  73.)  3d  Brigade  less  two 

(b)  The  Commanding  Officers  of  the  4th  Cavalry  companies, 
and  of  the  Engineer  detachment  will  report  to  the  Divi- 
sion Commander  for  special  instructions.     The  follow- 
ing officers  :  IV.  Rear  Guard: 

Capt,  R.  R,  Raymond,  Engineer  Corps;  Capt.  E.  B.  two  companies  of 
Winans,  jr.,  4th  Cavalry;  1st  Lieut.  Guy  V.  Henry,  4th  ^^^  ^^  Brigade. 
Cavalry,  are  detailed  as  reconnaissance  officers,  and  will 
likewise  report  to  the  Division  Commander  for  special 
instructions.  The  detachments 

(c)  The  regimental  field  dressing  stations  accompanied  "J^ntioned  above 

1       .  u        •     1    r>  J         i_  11  r  I    will  keep  well  closed 

by  the  necessary  Hospital  Corps  detachments,  will  fol-  ,  ,  ,,  , 

"^      .  .  .  "P  and  follow  each 

low  in  rear  of  their  respective  commands.  other  at  the  mini- 

(d)  The  remainder  of  the  medical  department  and  mum  distances  al- 
equipment,  ambulance   companies,  etc.,  together  with  lowable  by  the  ter- 
the  sick  and  convalescent,  will  be  reported  to  the  officer  ^^^^  ^""  cover, 
designated  to  take  charge  of   the  wagon  train.     This 

officer  (to  be  designated  later)  will  select  a  strong  de- 


36 

fensive  position  on  the  top  of  Sheridan  Heights  and  will 
park  the  wagon  and  hospital  trains  and  the  tool  train  of 
the  Engineers  at  a  suitable  place  within  the  limits  of 
this  position,  which  will  be  placed  in  condition  for  de- 
fense by  the  construction  of  shelter  trenches,  obstacles, 
etc.  All  regimental  bands,  and  such  sick  in  quarters  and 
convalescents  as  are  able  to  do  so,  will  report  to  the  ofH- 
cer  designated  to  take  charge  of  trains,  to  assist  in  the 
defense  thereof. 

(e)  The  Signal  Corps  will  maintain  communication 
between  the  train  park  and  the  rear  of  the  command. 
It  will  also  provide  signal  men  with  flags  to  communi- 
cate between  the  Division  Commander  and  advance 
bodies. 

IV.  The  commander  of  the  main  body  will  detail 
two  companies  to  follow  the  command  as  a  rear  guard. 
Should  the  command  become  engaged,  these  companies 
will  be  immediately  sent  one  to  the  rear  of  and  eche- 
loned on  each  flank,  to  guard  against  surprise. 

V.  The  Division  Commander  will  be  found  with  the 
support  until  the  enemy  is  encountered  and  an  engage- 
ment develops.  Should  an  engagement  take  place,  he 
will  be  found  somewhere  in  the  vicinity  and  in  rear  of 
the  center  of  the  line,  on  high  ground  if  available. 
Those  desiring  to  communicate  with  him  after  the  en- 

Copies  furnished  gagement  begins  must  look  for  his  flag. 
Brigade,     Regi-       By  command  of  BRIGADIER  GENERAL  BELL  : 

^;i„'r 'Z:  M ICH AEL  J.  LENIH AN, 

tery  Commanders.  Capt.,  2Sth  Infantry ^  Adjutant  General, 


Camp  William  Cary  Sanger, 

Fort  Riley,  Kans., 

October  23^  IQOJ. 

The  Adjutant  General, 

Blue  Division. 

SIR: 

I  have  the  honor  to  submit  the  following  report  of  the  operations  of 
the  dismounted  sections  of  Company  D,  1st  Battalion  of  Engineers,  in 
connection  with  Problem  6. 


-  -  '■- 
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^^^J9rmation  obtained. — Prior  to  11:00  o'clock,  a  Brown  battery  was  in 
P^^*trion  on  the  bluff  just  southeast  of  Weisman's  and  Brown  Cavalry, 
aisrn.ounted,  was  deployed  on  the  ridge  across  the  creek  from  Weisner's. 
^^  Xl:00  o'clock  these  forces  withdrew  toward  the  northwest,  and  no 
orc^x^n  troops  remained  east  of  the  road  running  north  from  Schoolhouse 
N<>-  73. 


details  of  reconnaissance, — In    pursuance  to   Field   Orders    1,  Head- 

^^^rters  Blue  Division,  October  22, 1903,  the  company  (less  the  mounted 

^^^^ion)  moved  from  camp  at  8:30  A.  M.,  and  passed  Three  Mile  Creek 

^^  S:35  A.  M.     This  start  was  timed  to  avoid  waiting  in  line  and  to 

'^^ble  the  company  to  make  a  rapid  march  to  Ogden  under  cover  of  the 

•^^^Mt  and  flankers  of  the  advance  guard.     The  support  of  that  body  was 

pH-ssed  at  Ogden,  and  the  company  proceeded  to  destroy  the  two  bridges 

^^^t  east  of  that  place.     This  done,  the  shelter  tents  were  readjusted  upon 

*^^  men  so  as  to  conceal  as  much  as  possible  of  the  blue  shirts,  and  the 

^^mpany  moved  in  advance  guard  formation  up  the  east  bank  of  Seven 

^^ile  Creek,  sending  flankers  over  to  the  west  bank  and  up  the  draws  to 

^^e  east. 

From  a  point  about  one-half  mile  south  of  Kemnitz',  the  Cavalry  and 
Artillery  mentioned  above  were  observed.  In  order  to  learn  the  extent 
of  the  Brown  line  to  the  eastward,  the  company  moved  to  Kauer's. 
From  that  point  a  patrol  was  pushed  directly  north  until  about  one  mile 
to  the  east  of  Eskerson's.  No  Brown  troops  were  found  in  this  region. 
Heavy  firing  was  heard  to  the  westward.  The  company  was  therefore 
moved  from  Kauer's  toward  the  northwest;  but  before  contact  with  the 
enemy  was  obtained,  the  recall  was  sounded,  and  the  company  returned 
to  camp. 

Very  respectfully,  your  obedient  servant, 

R.  R.  RAYMOND, 
Captain^  Corps  of  Engineers, 
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REPORTS  OF  1ST.  LIEUT.  STICKLE,  CORPS  OF 
ENGINEERS,  COMMANDING  COMPANY  A. 

Fort  Leavenworth,  Kans., 

November  i8,  IQOJ. 

The  Adjutant, 

1st  Battalion  of  Engineers, 
Sir: 

I  have  the  honor  to  report  as  follows  concerning  the  operations  of 
Company  A  from  the  time  of  its  arrival  at  Fort  Riley,  Kansas,  Octo- 
ber 2d,  1903,  till  its  departure  for  Fort  Leavenworth,  November  2d, 
1903,  including  its  participation  in  the  maneuvers  at  that  place: 

O  ctober  2d  the  company  under  the  command  of  Lieut.  Arthur  Wil- 
liams, Corps  of  Engineers,  except  the  mounted  section,  arrived  at 
Fort  Riley  and  made  camp. 

October  3d  the  mounted  section  under  my  command  arrived  and 
joined  the  company  having  marched  from  Fort  Crook,  Nebraska,  and 
made  a  map  of  the  road  en  route.  A  copy  of  the  report  concerning 
this  march,  Appendix  **A**  accompanies  this  report. 

A  reserve  ponton  division  had  been  assigned  to  A  Company  and 
was  under  the  immediate  charge  of  a  bridge  section  consisting  of 
four  non-commissioned  officers  and  sixteen  privates  of  the  company. 

On  October  5th  a  site  for  two  ponton  bridges,  one  wagon  and  one 
foot,  across  the  Kansas  River  at  Fort  Riley  was  selected,  about  one 
mile  south  of  Division  Headquarters,  the  river  flowing  northeast 
at  the  site.  The  bridges  were  located  so  that  the  eastern  approAches 
were  on  a  sloping  sand-bar;  the  western  bank  for  the  wagon  bridge, 
steep,  and  14  feet  above  the  water;  for  the  foot  bridge,  with  a 
lesser  grade,  and  8  feet  above  the  water.  The  site  in  a  general 
way  was  selected  by  the  Battalion  Commander,  and  the  exact  loca- 
tion of  the   bridges  chosen    by  myself.     A  graduated   gage  for  deter- 


1  B^^^^^^^^MP 
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^^^K  v^ 

I^^^^K 

b 

39 

mining  elevation  of  water  was  firmly  set  by  Lieut.  Williams,  and 
remained  in  place,  and  readings  taken  and  recorded  three  times  daily 
until  the  bridges  were  dismantled.  The  north  approaches  to  both 
bridges  were  cut.  dowft  with  pick  and  shovel  by  an  average  of  60  men 
from  all  the  companies  of  the  Battalion  on  October  5th  and  6th.  The 
grade  was  made  one  on  thirteen  and  involved  the  removal  of  nearly 
SOO  cubic  yards  of  earth.  Two  slip  scrapers  were  used  on  October  6th 
and  7th  and  part  of  October  8th. 

The  wagon  bridge  was  constructed  on  October  6th  by  a  detail  of  10 
non-commissioned  officers  and  74  privates  obtained  from  all  the  com- 
panies in  the  Battalion.     This  bridge  was  286  feet  8  inches  long. 

While   constructing   the  bridge  a  strong  cross  wind   was  blowing, 
*o  that  several  chess  carriers  were  blown  overboard.     All  boats  were 
Anchored  upstream  and  every  other  one  downstream.     One  trestle  and 
twelve   pontons  were    used.     In    addition    to  the    two  side  rails  pre- 
scribed, a  middle  rail  was  placed  over  the  middle  balk,  and   lashed 
'iked  side  rails  to  it.     Two  chess  per  bay  were   properly  notched  to 
*^ake  room  for  lashings.     The  effect  was  to  materially  stiffen   the 
J^alk,  but  more   important,  to  prevent  the  ordinarily  relatively  great 
differences  of   elevation  of  adjacent    chess  when    animals  crossed  the 
bridge,  and  third  to  prevent  the  slipping  of  the  chess  at  right  angles  to 
"^he  bridge.     It  was  not  in  the  way  for  any  traffic,   the  ends  of  rack 
sticks,  where  necessary,  being  lashed  to  the  middle  rail. 

The  first  method  of  constructing  the  abutment  bay  given  in  fig.  2, 
Tlat  XII,  U.  S.  Bridge  Equipage,  was  used,  contact  between  balks 
and  gunwales  being  provided  or  when  necessary  by  wooden  wedges 
driven  in,  and  changed  as  necessary  in  case  of  rise  and  fall  of  pontons. 

On  October  7th  the  water  having  risen  seven  feet  the  trestle  at  the 
east  end  of  bridge,  was  replaced  by  a  ponton  and  the  trestle  carried 
toward  the  shore,  increasing  the  length  of  bridge  to  307  feet  4 
inches.     It  remained  this  length  until  the  bridge  was  dismantled. 

The  bridge  section's  sole  duty  during  the  month  of  October  was 
to  keep  this  bridge,  and  the  foot  bridge  (constructed  later)  in  order 
for  the  passage  of  troops  and  vehicles  at  all  times.  From  the 
bridge  section  and  the  remainder  of  the  dismounted  section  of  the 
company,  a  guard  was  established  October  15th  and  was  continued 
throughout  the  month.  A  copy  of  Special  Orders  for  guard  and 
sentinels  is  appended  (Appendix  **B'*). 

On  October  7th  the  eastern  approach  to  the  bridge  was  improved  by 
utilizing  thirteen    loads  of  rock,  hauled  from  the  Fort  Riley  quarry. 
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Some  of  this  rock  was  used  in  making  a  low  wall  on  the  upstream 
side  of  this  approach.  The  roadway  was  completed  by  scraping  in 
gravel  and  coarse  sand.  The  bridge  without  change  was  then  practi- 
cable up  to  a  three-foot  rise. 

On  October  15th  with  28  men  from  A  Company  and  details  from  the 
other  companies  to  make  a  total  of  84  non-commissioned  officers  and 
men,  constructed  a  foot  bridge  about  125  feet  below  the  wagon  bridge. 
The  bridge  was  constructed  with  extended  intervals,  all  bays  rein- 
forced. Ten  boats  and  one  trestle  were  used  and  the  total  length  of 
bridge  was  294  feet  8  inches.  The  western  approach  was  readily 
made  practicable  for  foot  troops.  Advance  guard  side  rails  had  to  be  used 
and  mostly  advance  guard  chess,  for  this  bridge.  On  October  19th  the 
wagon  bridge  was  covered  with  a  layer  of  hay,  mainly  to  protect  the 
chess,  this  it  did  satisfactorily.  It  was  necessary  to  replace  it  fre- 
quently as  the  continual  traffic  over  this  bridge  rapidly  pulverized  it. 
The  objection  to  the  hay  is  that  it  makes  it  more  difficult  to  observe 
promptly,  cracked  and  broken  chess,  but  it  did  excellent  service  and 
it  is  probable  that  without  it  a  large  number  of  the  chess  would  have 
broken  under  traffic  during  the  month. 

As  mounted  troops  were  allowed  to  cross  mounted,  and  foot  troops 
well  closed  up,  considerable  oscillation  was  observed  in  the  bridges, 
especially  the  wagon  bridge. 

On  October  20th  cables  were  passed  -along  the  wagon  bridge  under 
roadway  from  bow  of  one  boat  to  stern  of  next  and  so  on,  the  ends 
of  cables  being  firmly  attached  to  posts  on  the  shores.  The  cables 
leading  from  the  same  end  of  a  boat  were  in  each  case  surrounded 
by  a  sling  some  six  feet  from  point  of  attachment  and  cables  rendered 
taut  by  turning  a  rack  stick  sufficiently  and  lashing  it  to  one  of  the 
cables.  In  this  way  a  sort  of  horizontal  truss  was  formed.  This 
lengthened  the  time  of  oscillation  and  reduced  the  extent  of  oscilla- 
tion and  improved  the  working  of  the  bridge  under  such  loads  as 
mounted  troops  and  loaded  pack  mules.  It  it  is  not  believed  advisa- 
ble for  cables,  slings  and  rack  sticks  to  be  especially  provided  for 
stiffening  in  this  way,  as  usually  it  takes  too  much  time  to  put  on  for 
a  very  temporary  bridge,  cavalry  may  be  required  to  dismount,  and 
special  precautions  should  be  taken.  Again  for  a  bridge  which  is 
to  be  used  for  some  time,  cables,  etc.,  may  be  obtained  in  exactly  the 
same  way  as  was  done  in  this  case,  and  be  put  on  after  the  bridge 
has  been  used  for  some  time.  This  method  was  suggested  by  Lieut. 
Williams. 
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On  October  21st,  the  same  method  of  stiffening  was  applied  to  the 
foot  bridge. 
On  October  22d,  Lieut.  Williams  with  the   mounted  section  took 

part  in  the  problem  for  the  day. 

On  October  23d,  six  non-commissioned  officers  and  seventeen  pri- 
vates were  directed  to  report  to  Captain  Deakyne  for  duty  in  the  con- 
struction of  trenches. 

On  October  24th,  the  entire  division  crossed  the  ponton  bridges  for 
review  and  returned.  My  report  on  that  date  is  appended  (Appendix 
"C"). 

On  October  26th,  in  the  problem  of  ''Attack  and  defense  of  posi- 
tion" Lieut.  Williams  with  the  mounted  section  accompanied  the 
Battalion.  The  dismounted  section  of  the  company  (except  bridge 
section)  were  posted  to  protect  the  ponton  bridges  as  part  of  the  Blue 
force.  My  report  of  the  operations  of  the  dismounted  section  is  ap- 
pended (Appendix  ''D**). 

October  27th,  in  the  field  sports  of  the  division,  Company  A  was 
limited  to  three  entries.  In  the  three  entries  the  company  represent- 
ing the  Battalion  won  prizes  as  follows: 

1.  Team  under  Corporal  Fitton,  pitching  of  conical  wall  tent, 
first  prize. 

2.  First  class  private  Watson,  equipment  race,  first  prize. 
October  29th,  the  mounted  section  under  Lieut.  Williams,  took  part 

in  the  exercise  as  part  of  Battalion  going  into  bivouac  for  the 
night  returning  at  9:00  A.  M.,  October  30th.  The  foot  bridge  was 
dismantled  and  material  piled  in  two  hours  and  two  minutes  under 
my  direction  by  six  non-commissioned  officers  and  nineteen  privates 
of  the  company. 

On  October  31st,  the  company  with  enough  men  from  other  com- 
panies to  make  84  non-commissioned  officers  and  men  dismantled  the 
wagon  bridge  and  piled  material  in  one  hour  and  thirty-five  minutes. 

October  30th  and  31st,  and  November  1st,  the  bridge  section  hauled 
boats  from  water  and  loaded  wagons  as  rapidly  as  wagons  were  made 
available. 

On  November  1st,  the  company  assisted  in  loading  ponton  material 
on  train. 

On  November  2d,  the  company  broke  camp  and  went  into  shelter 
tents,  and  on  November  3d,  at  9:40  A.  M.,  the  company  left  Fort 
Riley  for  Fort  Leavenworth  by  marching  with  the  Battalion. 
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October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 
October 


Record  of  gage  during  the  month  of  October. 
5,  1:30  P.  M.,  2.0  feet. 


5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

15 

15 

15 

16 

16 

16 

17 

17 


6:30  P.  M.,  2.0  feet. 
7:30  A.  M.,  2.0  feet. 
7:30  A.  M.,  2.0  feet. 
1:30  P.  M.,  2.0  feet. 
6:30  P.  M.,  2.0  feet. 
7:30  A.  M.,  2.0  feet. 
1:30  P.  M.,  2.7  feet. 
6:30  P.  M.,  2.5  feet. 
7:30  A.  M.,  2.1  feet. 
1:30  P.  M.,  2.1  feet. 
6:30  P.  M.,  2.0  feet. 
7:30  A.  M.,  2.0  feet. 
1:30  P.  M.,  2.0  feet. 
6:30  P.  M.,  2.0  feet. 
7:30  A.  M.,  1.9  feet. 

1.9  feet. 

1.9  feet. 

1.9  feet. 

1.9  feet. 

1.9  feet. 

1.9  feet. 

1.9  feet. 

2.0  feet. 

2.0  feet. 

2.0  feet. 

2.0  feet. 

2.1  feet. 
2.1  feet. 
2.1  feet. 
2.1  feet. 

2.1  feet. 

2.2  feet. 
2.2  feet. 
2.2  feet. 
2.2  feet. 
2.2  feet. 
2.2  feet. 


1:30  P.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  A.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
6:30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
6.30  P.  M. 
7:30  A.  M. 
1:30  P.  M. 
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October  17, 

6:30  P. 

M. 

,  2.2 

feet. 

October  18, 

7:30  A, 

M. 

,  2.2 

feet. 

October  18, 

,  1:30  P. 

M. 

,  2.2 

feet. 

October  18 

,  6:30  P. 

M. 

,  2.2 

feet. 

October  19, 

,  7:30  A. 

M. 

,  2.1 

feet. 

October  19, 

,  1:30  P. 

M. 

,  2.1 

feet. 

October  19 

,  6:30  P. 

M. 

,  2.1 

feet. 

October  20, 

7:30  A. 

M, 

.  2.1 

feet. 

October  20, 

1:30  P. 

M., 

,  2.1 

feet. 

October  20, 

6:30  P. 

M., 

,  2.1 

feet. 

October  21 

,  7:30  A. 

M. 

,  2.1 

feet. 

October  21 

,  1:30  P. 

M. 

,  2.1 

feet. 

October  21 

,  6:30  P. 

M. 

,  2.1 

feet. 

October  22 

,  7:30  A. 

M. 

,  2.1 

feet. 

October  22 

,  1:30  P. 

M. 

,  2.1 

feet. 

October  22 

,  6:30  P. 

M. 

,  2.0 

feet. 

October  23 

,  7:30  A. 

M. 

,  2.0 

feet. 

October  23 

,  1:30  P. 

M. 

,  2.0 

feet. 

October  23 

,  6:30  P. 

M. 

,  2.0 

feet. 

October  24 

,  7:30  A. 

M. 

,  2.0 

feet. 

October  24 

,  1 :30  P. 

M. 

,  2.0 

feet. 

October  24 

,  6:30  P. 

M. 

,  2.1 

feet. 

October  25 

,  7:30  A. 

M. 

,  1.9 

feet. 

October  25 

,  1:30  P. 

M. 

,  1.9 

feet. 

October  25 

,  6:30  P. 

M. 

,  1.9 

feet. 

October  26, 

,  7:30  A. 

M. 

,  1.9 

feet. 

October  26 

,  1:30  P. 

M. 

,  1.9 

feet. 

October  26 

,  6:30  P. 

M. 

,  1.9 

feet. 

October  27 

,  7:30  A. 

M. 

,  1.9 

feet. 

October  27, 

,  1 :30  P. 

M. 

,  1.9 

feet. 

October  27, 

,  6:30  P. 

M. 

,  1.9 

feet. 

October  28, 

,  7:30  A. 

M. 

,  1.9 

feet. 

October  28 

,  1 :30  P. 

M. 

,  1.9 

feet. 

October  28 

,  6:30  P. 

M. 

,  1.9 

feet. 

October  29 

,  7:30  A. 

M. 

,  1.9 

feet* 

October  29 

,  1:30  P. 

M. 

,  1.9 

feet. 

October  29, 

,  6:30  P. 

M. 

,  1.9 

feet. 

October  30, 

,  7:30  A. 

M. 

,  1.9 

feet. 

October  30, 

,  1:30  P. 

M. 

,  1.9 

feet. 
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October  30,  6:30  P.  M.,   1.9  feet. 

October  31,  7;30  A.  M.,  2.0  feet. 

Soundings  every  ten  feet  were  taken  at  each  bridge  and  recorded. 
The  deepest  water  at  the  wagon  bridge  was  6  feet  4/4^  inches  with 
the  gage  at  2  feet. 

With  the  exception  of  October  7th  the  two  boats  at  the  western  end 
of  the  bridge  were  aground  at  all  times,  while  with  a  less  reading  than 
2.0  feet  three  were  aground. 

The  deepest  water  at  the  foot  bridge  was  6  feet  ^  inches  with  the 
gage  at  2.0  feet. 

One  boat  was  aground  at  all  times  at  the  western  end  of  the  bridge 
while  with  a  reading  less  than  2.0  feet,  two  were  aground. 

The  following  is  the  record  of  the  crossings  of  the  bridges  from 
October  16th  to  October  30th : 

Foot  Bridge. 

Twenty-five  regiments  of  infantry,  2  companies  of  infantry,  3,222 
footmen  (mostly  civilians),  5  light  wagons,  2  pack  trains,  and  the 
mounts  accompanying  foot  troops  also  crossed  the  bridge. 

Wagon  Bridge. 

Twenty-three  regiments  of  infantry,  44  companies  of  infantry,  121 
troops  of  cavalry,  38  batteries  of  artillery,  16  mounted  sections  of 
engineers,  6  dismounted  sections,  1,727  individual  horsemen,  206 
one-horse  vehicles,  751  footmen,  703  two-horse  vehicles,  386  four- 
mule  wagons,  73  six-mule  wagons,  4  pack  trains,  214  loads  of  hay, 
1  automobile,  2  Colts  automatic  R.  F.  guns. 

The  mean  surface  velocity  of  the  river  at  reading  1.9  was  found  to 
be  2.3  miles  per  hour. 

The  bridge  material  consisted  of  one  division  complete  (except  for 
certain  shortages)  from  Washington,  D.  C,  the  balance  from  the  1st 
Battalion  of  Engineers,  Fort  Leavenworth.  It  was  all  in  very  good 
condition,  not  one  balk  broke  under  the  heaviest  loads,  and  only  eight 
chess  were  replaced  in  the  bridges.  No  accident  of  any  kind  oc- 
cured  on  the  bridges. 

The  foot  bridge  reinforced  as  it  was,  could  have  been  safely  used 
if  necessary  for  any  ordinary  army  traffic. 

Remarks. 

It  is  recommended  that  enough  balk  be  furnished  with  each  divi- 
sion for  putting  a  middle  rail  on  all  bridges  built  for  passage  of 
animals. 
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It  is  believed  that  the  chess  should  be  one-fourth  inch  thicker  than 
at  present. 

This  recommendation  concerning  balk  and  chess  is  made,  notwith- 
standing that  it  would  probably  require  extra  wagons  for  transporta- 
tion. 

A  skiff  should  be  furnished  with  each  division  to  be  manned  during 
crossings  and  for  use  in  making  close  inspection  of  balk,  and  for  many 
other  purposes. 

The  work  of  Sergeant  William  McNally  in  charge  of  the  bridge 
section  was  well  and  intelligently  performed  and  his  services  are  parti- 
cularly recommended. 

Lieut.^  N.  E.  Bower  joined  the  company  from  detached  service  at 
West  Point,  Kentucky,  on  October  17th  and  was  placed  on  special  duty 
under  the  Chief  Umpire  on  October  18th,  and  remained  on  special 
duty  to  include  November  2d. 
Very  respectfully, 

H.  W.  STICKLE, 
1st  Lieut.,  Corps  of  Eng^ineers, 

APPENDIX  A. 

Camp  William  Cary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  27,  1903, 

The  Adjutant  General, 

Department  of  the  Missouri, 

Omaha,  Nebr. 

(Thro'  Military  Channels,) 
SIR: 

I  have  the  honor  to  report  the  execution  of  par.  2,  Special  Orders 
No.  178,  c.  s.  Headquarters,  Department  of  the  Missouri. 

The  order  was  received  September  14th.  Preparations  were  at 
once  made  to  provide  my  detachment  with  the  necessary  equipment 
and  the  Quartermaster,  Fort  Leavenworth,  was  requested  to  furnish 
transportation  on  September  16th.  In  order  to  properly  care  for 
the  animals  I  secured  a  coach  for  the  detachment  on  the  same 
freight  train  with  them.  The  baggage,  engineer  equipment,  and 
animals  were  loaded  on  the  afternoon  of  September  16th.  The 
detachment  consisted  of  the  mounted  section  of  Company  A,  1st  Bat- 
talion of  Engineers,  two  packers  from  that  company  and  the  necessary 
mounts  for  section,  two  riding  mules  for  packers,  and  six  pack  mules. 
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The  train  left  Fort  Leavenworth  at  8:30  P.  M.,  September  16th,  over 
the  Missouri  Pacific  R.  R.  and  arrived  at  Fort  Crook  about  5:00  P.M., 
September  17th. 

Five  hours  were  lost  at  Nebraska  City,  Neb.,  due  to  the  fact  that 
our  engine  while  switching  was  derailed  and  the  railroad  company 
seemed  unable  to  get  it  back  on  the  track.  The  efforts  of  the  com- 
pany being  unproductive  of  results,  and  having  been  delayed  from 
about  7:15  A.  M.,  to  12:30  P.  M.,  I  wired  the  circumstances  to  the 
Chief  Quartermaster  of  the  Department,  and  an  engine  arrived  and 
the  train  started  within  fifteen  minutes.  The  animals  were  in  box 
cars  and  there  were  no  facilities  for  watering  or  feeding  them. 

I  reported  immediately  to  the  Commanding  Officer,  Fort  Crook. 
The  Quartermaster,  Fort  Crook,  informed  me  that  he  had  {{we 
wagons  to  be  taken  to  Fort  Riley,  but  that  he  had  no  teamsters  and 
no  authority  to  hire  them.  He  also  stated  that  he  had  no  Quarter- 
master's funds  for  the  purchase  of  regular  supplies,  and  the  making  of 
necessary  repairs  en  route  to  Fort  Riley. 

On  September  18th,  I  proceeded  to  Omaha  and  reported  to  the  Chief 
Quartermaster  of  the  Department,  who  obtained  authority  and  trans- 
ferred to  me  the  necessary  funds  and  telegraphed  to  the  Quartermaster 
General  U.S.  Army,  for  authority  to  hire  five  teamsters.  Rations 
and  such  forage  as  could  be  carried  were  obtained  the  same  day. 

On  September  19th,  the  authority  was  obtained,  and  efforts  made  to 
hire  five  teamsters.  Three  were  secured,  and  on  September 20th,  the 
detachment  started  on  its  march  to  Fort  Riley,  two  men  of  the  mounted 
section  being  utilized  as  teamsters.  One  teamster  was  hired  at 
Meadow,  September  24th,  and  one  at  Firth,  September  27th. 

Having  been  informed  that  no  road  bridge  existed  across  the  Platte 
below  Fremont,  some  fifty  miles  out  of  my  way,  I  telegraphed  the 
Chief  Quartermaster  of  the  Department  from  Springfield,  Neb.,  for 
transportation  for  my  detachment  from  Meadow  to  South  Bend,  Neb., 
via  the  C.  R.  I.  and  Pacific  R.  R.,  such  transportation  to  be  used  if 
necessary. 

Upon  arriving  at  Meadow,  September  21st,  I  found  the  road  bridge 
out,  and  the  river  impossible  to  ford.  At  about  9:30  A.  M.,  the  agent 
at  Meadow  informed  me  that  he  had  instructions  to  transport  my 
detachment  to  South  Bend,  and  before  noon  of  the  same  date  I  had 
information  from  the  Chief  Quartermaster  of  the  Department  to  the 
same  effect. 

The   necessary  cars   were   not  then  at  hand  and  transportation  was 
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not  furnished  until  12:15  P.  M.,  September  24th,  notwithstanding  that 
every  effort  was  made  by  me  to  get  transportation,  and  I  telegraphed 
daily  to  the  Chief  Quartermaster  of  the  Department  concerning  it. 

The  detachment  was  detrained  at  South  Bend  by  4:00  P.  M.,  same 
date. 

Corporal  Philgren'was  taken  sick  at  Meadow  and  was  sent  by  direc- 
tion of  the  Commanding  General  to  the  Hospital  at  Fort  Crook,  on 
September  23d. 

On  September  25th  the  detachment  started  from  South  Bend,  to  Fort 
Riley  arriving  there  without  further  delay  about  2 :00  P.  M. , October  3d. 

I  reported  to  the  Commanding  General,  and,  the  1st  Battalion  of 
Engineers  having  already  arrived,  I  and  my  detachment  joined  that 
command. 

The  transportation  escorted  by  my  detachment  from  Fort  Crook 
was  turned  over  to  Captain  Chauncey  B.  Baker,  Quartermaster,  U.S. 
Army. 

The  detachment  and  all  animals  arrived  in  excellent  condition,  the 
march  from  South  Bend,  Neb.,  to  the  Headquarters,  Provisional 
Division,  Fort  Riley  Reservation,  a  distance  of  175.9  miles  being 
marched    in   nine  successive  days  or  an  average  of  19.5  miles  per  day. 

The  distance  was  determined  by  timing  of  horses  checked  by  two 
odometers.  The  distance  determined  by  timing  from  Fort  Crook 
gate  to  the  Headquarters,  Provisional  Division,  Fort  Riley  Reserva- 
tion is  202.8  miles.  The  distance  determined  by  odometers  is  200.63 
miles,    being  a  difference  of  2.17  miles  for  the  entire  distance. 

The  odometers  were  on  the  front  wheels  of  the  same  wagon,  the 
wheels  having  the  same  measured  circumference.  Ordinarily  the 
odometer  checked  well  but  when  the  road  was  rough,  sandy,  or 
muddy,  considerable  variation  in  the  records  of  the  two  occured. 
The  odometers  were  used  as  a  check  only,  and  it  is  believed  that 
202.8  miles  for  the  distance  is  very  close  to  correct. 

About  ten  miles  were  lost  covering  distances  east  and  west  more  than 
once.  Such  lost  distances  were  short,  and  in  such  long  distance  it  is 
impracticable  to  avoid  all  of  them. 

It  was  intended  to  sketch  two  side  roads  the  entire  distance  with 
occasional  crossroads,  and  this  was  done  whenever  practicable. 
Three  stopwatches  only  were  to  be  obtained  for  my  sketching  details. 
These  were  supplemented  by  personal  watches,  but  the  usage  given 
to  all  watches  was  hard  and  many  personal  watches  and  one  stopwatch 
were  soon  out  of  order.     It  was  considered  impracticable  to  delay  the 
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march  till  others  could  be  obtained.  The  number  of  roads  practicable 
near  Fort  Riley  was  more  limited,  and  the  side  work  was  therefore 
necessarily  diminished    in   amount. 

Sketches  were  compiled  on  a  drawing  board  as  soon  as  practicable 
after  the  detachment  went  into  camp  each  evening. 

The  work  of  the  men  of  the  detachment  was  faithful  and  their 
bearing  excellent. 

Since  arrival  at  Fort  Riley  the  sketch  has  been  reduced,  traced,  and 
blue  prints  made.  This  work  has  been  necessarily  delayed  by  parti- 
cipation in  the  maneuvers  and  for  other  reasons. 

A  Road  Report  with  two  sets  of  blue  prints,  six  per  set,  accom- 
panies this  report. 

Very  respectfully, 

H.  W.  STICKLE, 
1st  Lieut. J  Corps  of  Engineers, 

APPENDIX  B. 

Company  A,  1st  Battalion  of  Engineers, 

Fort  Riley,  Kans., 

October  14,  IQOJ. 

During  the  maneuvers  or  until  otherwise  ordered  the  following  is 
directed  for  the  bridge  guard: 

The  guard  will  consist  of  one  non-commissioned  officer  and  six  (6) 
privates.  It  will  be  mounted  daily  at  6:00  P.  M.,  and  be  on  duty  for 
twenty-four  (24)  hours. 

Two  posts  will  be  established. 

The  post  of  No.  1  extends  from  the  west  end  of  the  park,  along 
the  north  side  of  the  wagons  to  the  north  approach  of  the  wagon 
bridge,  south  on  the  north  approach  to  the  wagon  bridge,  and  the 
wagon  bridge. 

No  loose  horses  or  cattle  will  be  allowed  on  the  bridge. 

Care  will  be  taken  to  see  that  no  team,  or  horse,  be  permitted  to 
come  upon  the  bridge  for  crossing  while  another  is  crossing  in  the 
opposite  direction.  All  teams  and  animals  will  be  required  to  cross 
at  a  walk. 

The  post  of  No.  2  extends  from  the  north  approach  of  the  wagon 
bridge  east  to  north  approach  of  foot  bridge,  and  south  on  north 
approach  to  foot  bridge,  and  foot  bridge.  No.  2  will  allow  no 
animals  of  any  kind  except  mounts  accompanying  foot  troops  to  cross 
the  foot  bridge. 
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Orders  for  both  sentinels: 

The  sentinels  will  allow  no  enlisted  men  or  civilians  to  loiter  on 
the  bridge.  They  will  watch  carefully  for  drift  or  other  danger  to 
bridges,  and  report  to  the  non-commissioned  officer  of  the  guard, 
when  either  bridge  is  in  danger  from  any  cause. 

Sentinels  will  render  the  customary  salutes  of  sentinels. 

Sentinels  will  halt  troops  crossing  the  bridges  if  violent  oscillations 
are  observed,  until  the  oscillations  cease. 

A  sentinel  may  leave  his  post  to  call  the  guard,  and  when  directed 
by  the  non-commissioned  officer  of  the  guard,  but  not  otherwise. 

The  equipment  of  sentinels  is  the  revolver,  belt,  and  five  rounds 
revolver  ball  catridges. 

Sentinels  will  keep  a  record  of  organizations,  detachments,  and 
individuals  crossing  the  bridges,  with  times  of  crossing,  as  nearly  as 
practicable.     Memorandum  books   will  be  provided  for  this  purpose. 

During  the  crossing  of  troops  mounted  or  otherwise,  the  members 
of  the  guard  will  place  themselves,  under  the  supervision  of  the  non- 
commissioned officer  of  the  guard  in  the  most  suitable  places  to  watch 
the  bridge  and  render  assistance  in  case  of  accident.  Dismounted 
troops  will  be  required  to  pass  in  column  of  twos  at  broken  step. 

Cavalry  should  remain  mounted  and  Artillery  should  cross  with  as 
little  interval  as  possible.  The  guard  will  visit  camp  for  its  meals 
leaving  one  man  in  the  guard  tent  in  addition  to  the  sentinel  on  post. 

The  cables  will  be  tightened  when  dry  after  a  rain. 

When  it  is  known  that  a  body  of  troops  are  soon  to  cross  the  bridges 
the  commander  of  the  guard  will  notify  at  once  the  senior  non- 
commissioned officer  of  the  bridge  section  who  will,  if  possible  be 
present  with  his  section  at  such  crossings.  Lashings,  cables,  chess, 
etc.,  will  be  carefully  inspected  daily,  and  after  each  crossing  of 
troops  and  anything  out  of  order  will  be  at  once  repaired. 

The  commander  of  the  guard  will  keep  careful  watch  of  the  tide 
gage,  or  see  that  it  is  done  by  a  member  of  his  guard.  In  case  the 
reading  should  be  2  feet  or  more  he  will  notify  the  senior  non- 
commissioned officer  of  the  bridge  section  who  will  at  once  turn  out 
with  his  section.  In  case  reading  should  be  3  feet  or  more  the 
Company  Commander  will  be  notified. 

H.  W.  STICKLE, 

1st  Lieut, y  Corps  of  Engineers, 
Commanding  Company. 
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APPENDIX  C. 
Fort  Riley  Reservation,  Kans., 

October -24,   190J, 

The  Adjutant, 

1st  Battalion  of  Engineers. 

SIR: 

In   accordance  with  verbal  instructions  from  the  Battalion  Com- 
mander, I  have  the  honor  to  report  as  follows  concerning  the  crossing 
.this  date,  of  the  Kansas  River  twice  by  the  Provisional  Division,  on 
two  ponton  bridges,  built  by  Company  A,  1st  Battalion  of  Engineers: 

1st  crossing  (from  west  to  east.) 

1.  Lower  bridge. 

One  brigade  of  Infantry  crossed  7:50  A.  M.  to  8:01  A.  M. 

2.  Upper  bridge. 

1st  Battailon  of  Engineers  crossed  7:53  A.  M.  to  7:56  A.  M. 

Signal  Corps  Battalion  crossed  7:56  A.  M.  to  7:57  A.  M. 

Three  Brigades  of  Infantry  crossed  7:57  A.  M.  to  8:31  A.  M. 

Divisional   Artillery  crossed  8:31  A.  M.  to  8:48  A.  M. 

Cavalry  Brigade  crossed  8:48  A.  M.  to  9:15  A.  M. 

Detachment  of  Field  Hospital  and  ambulance  companies  crossed 
9:15  A.  M.  to  9:20  A.  M. 

Wagon  train,  about  120  wagons  crossed  9:20  A.  M.  to  9:56  A.  M. 

Pack  trains  crossed  9:56  A.  M.  to  9:59  A.  M. 

From  9:33  A.  M.  to  9:36  A.  M.,  upper  bridge  was  closed  while  a 
broken  chess  was  replaced  and  side  rail  lashings  were  adjusted. 

Lower  bridge  used:  11  minutes. 

Upper  bridge  used:  2  hours,  3  minutes. 

2d  crossing  (from  east  to  west.) 

1.  Lower  bridge  in  use  for  Infantry,  11:36  A.  M.  to  11:41  A.  M. ; 
12:08  P.  M.  to  12:11  P.  M.;  and  for  pack  trains,  1:00  P.  M.  to 
1:02  P.  M.;  1:07  P.  M.  to  1:10  P.  M. 

2.  Upper  bridge  in  use  for  Infantry,  11:27  A  .M.  to  11:37  A  .M. ; 
11:41  A.  M.  to  12:08  P  .M. 

In  use  for  Artillery,  12:08  P.  M.  to  12:24  P.  M. 

In  use  for  Cavalry,  Hospital  detachments  and  ambulance  companies, 
12:24  P.  M.  to  12:54  P.  M. 

In  use  for  wagons  and  Division  wagon  train,  12:54  P.  M.  to  1:20 
P.  M. 

No  time  was  lost  for  repairing  bridges  during  this  crossing. 
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Time  lower  bridge  used:  13  minutes. 

Time  upper  bridge  used:  1  hour  S3  minutes. 

Considering  the  command  in  single  column  in  both  cases  there  was 
a  gain  in  time  in  the  second  crossing  over  the  first  of  eight  minutes. 
No  civilians  were  considered  in  this  report. 

Infantry  crossed  upper  bridge  in  colmn  of  twos.  Cavalry  cressed 
mounted  in  column  of  twos. 

Infantry, Cavalry  and  Artillery  in  crossing  were  well  closed  up.  Be- 
tween the  first  and  second  crossings,  five  cracked  chess  were  replaced, 
new  hay  placed  on  upper  bridge,  and  all  cables  and  lashings  adjusted. 

Counting  both  crossings  between  7:53  A.  M.,  and  1:20  P.  M., 
about  25,CXX)  crossed  the  bridges  exclusive  of  animals,  wagons,  car- 
riages, and  Artillery  pieces  and  caissons. 

The   capacity  of  the  two  bridges  during  this  time  is  about  43,000 

troops,    with   the  same  percentage   of  various  arms  with  equipment 

and  baggage  as  took  part  in  the  review  this  date,  or  4,000  per  bridge 

per  hour. 

Very  respectfully, 

H.  W.  STICKLE, 

1st  Lieut,  ^  Corps  of  Engineers, 
APPENDIX  D. 

Camp  William  Cary  Sanger, 
Fort  Riley  Reservation,  Kans., 

October  26^  IQOJ. 

The  Adjutant  General, 

Blue  Force. 

(Thro'  Military  Channels,) 
SIR: 

I  have  the  honor  to  report  as  follows  concerning  the  operations  of 
the  dismounted  section  of  Company  A,  1st  Battalion  of  Engineers 
this  date: 

The  dismounted  section  consisted  of  a  ponton  bridge  section  of 
two  non-commissioned  officers  and  eleven  privates,  a  bridge  guard  of 
one  non-commissioned  officer  and  six  men,  and  a  section  used  as  in- 
fantry of  four  non-commissioned  officers  and  ten  privates. 

The  bridge  section  was  unarmed  and  kept  the  bridge  in  order,  and 
acted  as  messengers  and  observers,  reporting  promptly  during  the  at- 
tack on  the  bridge  any  movements  of  the   enemy  seen,    numbers,  etc. 

The  ponton  bridge  guard  had  charge  of  the  bridge  crossings  and 
assisted  in  guarding  it  against  attacks. 
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The  Infantry  section  was  divided  into  three  parts,  one  non-com- 
missioned officer  and  two  privates  were  sent  to  the  hill  southeast  of 
Whiskey  Lake  to  observe  and  report  if  enemy  were  seen  to  the  east 
or  south,  one  non-commissioned  officer  and  three  privates  were  left 
in  the  trenches  constructed  on  Smoky  Hill  Flats,  and  two  non-com- 
missioned officers  and  five  privates  placed  as  a  picket  in  the  woods  at 
the  narrowest  places  between  Whiskey  Lake  and  the  Kansas  River, 
about  1000  yards  below  the  bridges,  guarding  against  approach  of  the 
enemy  from  the  north. 

My  instructions  had  been  to  guard  the  eastern  approaches  to  the 
ponton  bridges  with  the  assurance  that  no  attention  was  required  on 
the  Fort  side,    as   it  would  be  taken  care  of  by  other  portions  of  the 

Blue  force. 

In  case  of  a  strong  force  approaching  on  the  eastern  side,  I  had 
planned  to  delay  them  sufficiently  to  partially  dismantle  the  bridges, 
the  upper  one  constructively  and  the  lower  one  actually. 

I  remained  near  the  bridge  on  the  western  bank,  to  take  charge  of 
this  work  if  it  became  necessary. 

No  attention  was  paid  to  an  attack  from  this  direction  as  above 
stated. 

I  was  surprised  about  12:20  P.  M.,  by  Corporal  Boehr,  Brown  force, 
and  two  privates  of  Troop  D,  8th  Cavalry,  and  about  12:40  P.  M., 
Sergeant  McNally,  unarmed,  and  myself  were  captured  by  two  of 
them,  one  of  Corporal  Boehr *s  men  having  disappeared.  In  less  than 
a  minute  three  members  of  the  bridge  guard  covered  Corporal  Boehr 
and  his  remaining  man  at  less  than  five  yards,  and  I  considered  the 
Sergeant  and  myself  recaptured,  or  in  reality  the  capture  had  not  been 
completed.  The  Corporal  and  his  man  were  captured  and  my 
outposts  at  once  sent  for. 

The  first  squad  arrived  about  12:50  P.  M.,  and  the  others  shortly 
after. 

The  men  were  immediately  placed  in  position  behind  the  river 
bank  and  in  the  wagon  cut,  and  about  12:55  P.  M.,  a  squad  of  from 
8  to  12,  probably  of  Troop  D,  8th  Cavalry,  of  the  Browns,  opened 
fire  on  our  position  from  about  400  yards  above  the  bridges  on  the 
west  bank.  We  were  completely  sheltered  and  their  fire  could  have 
done  us  no  harm.  My  detachment  replied  spiritedly  and  remained  in 
position. 

Firing  continued  till  1:25  P.M.,   on  both   sides  and  the  squad  of 
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Browns  approached  to  within  about  150  yards  from  our  position, 
coming  in  from  our  front  under  a  strong  fire. 

At  1:25  the  Browns  withdrew  and  at  1:35  P.  M.,  seeing  the  troops 
returning,  I  marched  the  dismounted  section  to  camp  and  dismissed  it. 

Corporal  Boehrwith  his  man  undoubtedly  had  me  at  a  disadvantage 
when  I  had  but  two  armed  men  within  a  half  mile,  sentries  on  the 
bridge.  He  did  not  carry  out  the  requirements  of  par.  22,  Circular 
No.  1  of  the  Provisional  Division,  in  making  his  capture.  He  stated 
that  he  had  instructions  to  attach  a  sign  to  one  of  the  bridges  that  it 
had  been  destroyed  by  a  Brown  force,  and  when  I  asked  him  how  he 
had  intended  to  destroy  the  bridges,  he  said  he  had  a  knife  and  might 
have  gotten  an  axe  if  any  were  there,  and  could  have  cut  the  cables, 
or  required  us  to  cut  them.  He  claimed  that  the  mere  presence  of 
his  three  men  in  the  vicinity  of  the  bridge  constituted  a  constructive 
destruction  of  the  bridges  by  his  method.  In  the  first  place  his  method 
would  not  have  destroyed  the  bridges,  as  both  would  still  have  been 
perfectly  passable  for  any  crossing,  and  in  the  second,  two  armed 
sentries  were  on  the  bridges,  nine  unarmed  men  of  the  bridge  section 
at  the  upper  bridge  and  some  time  would  have  been  required  to  do 
even  this  with  a  knife,  and  axes  not  in  his  possession.  His  bearing 
throughout  was  excellent  and  soldierly,  and  he  endeavored  to  carry 
out  his  orders  as  far  as  he  understood  instructions.  I  took  care  to  allow 
him  every  opportunity  to  carry  forward  the  advantages  he  had  secured. 

It  appears  that  constructive  destruction  is  a  privilege  which  might 
be  easily  abused.  A  sufficient  force  to  overcome  all  opposition  pre- 
sent, with  materials  required  to  destroy,  and  the  knowledge  necessary 
to  use  the  materials  in  actual  destruction,  and  the  time  necessary  to 
actually  do  it,  should  be  insisted  upon. 

No  Brown  force  developed  east  of  the  river. 

The  fact  that  a  Brown  troop  of  Cavalry  had  crossed  the  river  from 
Junction  City  on  a  street  car,  and  an  attack  on  my  detachment  was 
expected,  was  reported  by  wire  to  the  Commander  of  the  Blue  force 
at  about  12:45  P.  M. 

No  Umpire  was  in  sight  during  the  day. 

« 

Very  respectfully, 

H.  W.  STICKLE, 

1st  Lieut,,  Corps  of  Engineers. 


V\.  tr 
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Headquarters,  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kansas, 

March  26,  1903. 

Brigadier  General  George  L.  Gillespie, 
Chief  of  Engineers,  U.  S.  Army, 
Washington,  D.  C. 

(Through  Military  Channels.) 
GENERAL: 

1.  Referring  to  Department  Letter  of  September  23,  1902,  No.  44257, 
I  have  the  honor  to  submit  a  report  upon  the  participation  of  the  1st  Bat- 
talion of  Engineers  in  the  maneuvers  at  Fort  Riley  during  September  and 
October  of  last  year.  This  report  contains,  either  in  its  body  or  in  the 
form  of  appendices,  copies  of  all  reports  I  have  submitted  in  regard  to  the 
maneuvers  and  also  of  all  reports  I  have  received  on  the  same  subject 
from  my  own  subordinates.  This  report  and  its  appended  documents  is 
designed  to  place  in  the  possession  of  the  Chief  of  Engineers  the  fullest 
information  obtainable  as  to  the  class  of  duties  and  responsibilities  placed 
upon  engineer  officers  and  troops  during  the  maneuvers  at  Fort  Riley 
and  on  the  march  thither  from  this  post  and  return;  as  to  how  the  new 
equipment  and  material  fulfilled  the  purposes  for  which  they  were  designed, 
and  as  to  the  additional  equipment  which  should  be  prepared  or  purchased 
with  funds  now,  or  to  become,  available. 

2.  The  participation  of  the  battalion  in  the  Fort  Riley  maneuvers  was 
required  by  General  Orders  No.  96,  Adjutant  General's  Office,  1902. 
General  Order  No.  34,  Headquarters,  Department  of  the  Missouri,  1902, 
provided  that   "The  troops  from  Fort  Leavenworth  will  proceed  by  march- 


ing,  and  all  riding  animals  and  wagon  transportation  not  essential  for  post 
needs  will  be  taken  with  the  commands.  Ponton  material  and  heavy  bag- 
gage, including  clothing,  wall  tents  and  conical  wall  tents,  in  excess  of  what 
can  be  conveniently  carried  in  wagons  will  be  shipped  by  rail.  These 
commands  will  reach  Fort  Riley  on  or  about  September  20,  1902."  '  In 
General  Orders  No.  38,  Fort  Leavenworth,  Kansas,  September  3,  1902, 
the  battalion  was  ordered  to  proceed  by  marching  to  Fort  Riley,  Kansas, 
on  September  8,  1902.  A  contract  surgeon,  one  non-commissioned 
officer  and  four  privates  of  the  Hospital  Corps  were  assigned  to  duty  with 
the  battalion  for  the  march. 

3.  General  Order,  Headquarters,  Department  of  the  Missouri,  No.  34, 
-afore  stated,  provided    further:      "Marches  will    be  conducted  as  if  in 

the  enemy's  country,  and  instructions  and  exercises  given  in  all  the  ordinary 
measures  for  the  safety  of  the  command,  such  as  advance  and  rear  guards, 
patrols,  flankers,  and  at  night  outposts,  etc.  An  itinerary  and  map  of  the 
route  travelled  will  be  prepared  by  a  competent  officer  and  submitted  to 
these  headquarters." 

4.  The  details  of  breaking  camp,  forming  for  the  march,  etc.,  were 
covered  by  Battalion  General  Order  No.  74,  dated  September  5,  1902,  as 
follows : 

Headquarters,  1st  Battalion  of  Engineers, 
Camp  Ludlow,  Fort  Leavenworth,  Kansas, 

September  5,  1902. 
General  Orders  No.  74. 

The  following  instructions  are  published  for  the  information  and  guid- 
ance of  Company  Commanders  in  carrying  out  the  provisions  of  General 
Order  No.  34,  c.  s..  Department  of  the  Missouri,  and  General  Order 
No.  38,  c.  s..  Post  of  Fort  Leavenworth,  Kansas. 

1.  On  Monday,  the  8th  inst.,  calls  will  be  sounded  as  follows: 

Reveille,  5.15  A.M.;  assembly 5.30  A.  M. 

Mess   call 5.45  A.  M. 

The  general 6.15  A.  M. 

Formation  of  the  battalion  for  the  march : 

First    call,  9.30  A.  M.;  assembly 9.40  A.  M. 

Adjutant's   call 9.45  A.  M 

Upon  the  sounding  of  "The  General"  tents  will  be  struck.  All  tents 
to  be  shipped  by  rail  will  be  folded  and  packed  for  shipment,  and  hauled 
to  the  depot  for  loading.  Immediately  upon  the  return  of  the  wagons, 
they  will  be  loaded,  and  the  companies  prepared  for  the  march. 

2.  The  uniform  for  the  march  will  be:  Campaign  hat,  khaki  coat 
and  trousers,  leggins,  tan  shoes  and  blue  shirt.  Each  mounted  man  will 
carry  carbine  in  scabbard;  revolver  in  holster  on  belt;  canteen,  tin  cup, 


nose  bag  and  lariat,  attached  to  saddles;  blanket  roll  containing  shelter 
tent  half,  pole' and  pins,  one  or  two  blankets,  two  towels;  in  saddle  bags, 
one  suit  underwear,  one  pair  socks,  one  chambray  shirt,  mess  kit,  soap,  comb 
and  brush,  tooth  brush,  curry  comb  and  brush;  and  one  poncho  to  be 
carried  as  desired;  pipes,  tobacco,  etc.,  if  desired. 

Each  foot  soldier  will  carry  carbine  and  belt;  canteen;  tin  cup  attached 
to  belt;  blanket  roll  containing  one  or  two  blankets,  one  shelter  half,  pole 
and  pins,  two  towels,  one  suit  underwear,  one  pair  socks,  one  chambray 
shirt;  haversack  containing  mess  kit,  soap,  comb  and  brush;  poncho  to  be 
carried  as  desired ;  pipes,  tobacco,  etc.,  if  desired. 

Color  sergeants,  equipment  of  foot  soldier,  substituting  color  and  sling 
for  carbine. 

Each  company  will  carry  100  rounds  ball  carbine  ammunition  and  20 
rounds  ball  revolver  ammunition ;  this  ammunition  will  be  kept  by  first 
sergeant  and  issued  to  members  of  the  guard  as  required. 

3.  Each  man  will  prepare  for  shipment  the  following  articles :  One 
suit  khaki  (coat  and  trousers),  one  suit  blue  (coat  and  trousers),  one  extra  pair 
shoes,  one  pair  white  gloves,  two  or  three  suits  of  underwear,  two  or  three 
pairs  socks,  two  or  three  shirts  (chambray  or  blue).  Such  men  as  have 
sweaters  may  ship  them. 

These  articles  will  be  prepared  for  shipment,  and  hauled  to  the  levee 
storehouse  to-morrow  (Saturday  afternoon)  before  four  o'clock. 

4.  Company  Commanders  will  send  in  to  the  Post  Adjutant  with 
their  morning  report  on  Sunday,  one  ration  return  for  6  days  from  and 
including  the  8th  and  one  ration  return  for  6  days  from  and  including  the 
14th.  On  the  first  will  be  noted  that  1  days'  soft  bread,  5  days'  hard 
bread  and  3  days'  bacon  are  desired,  and  1  days'  fresh  beef  to  be  drawn 
Monday  morning;  on  the  second  will  be  noted  that  2  days'  flour,  4  days' 
hard  bread,  and  2  days'  bacon  are  desired. 

Fresh  beef  will  be  shipped  to  the  following  places : 

Winchester,  September  10th;  Kilmer,  12th;  Topeka,  13th;  St.  Mary's, 
15th;  Wamego,  16th;  Eureka  Lake,  18th.  The  first  6  days'  rations  will 
be  drawn  on  Sunday ;  the  second  6  days'  rations  will  be  received  by  rail  at 
Topeka. 

Each  company  will  be  equipped  with  two  Buzzacott  field  ovens ;  and  will 
carry  in  company  wagon  two  wall  tents  and  one  conical  tent  with  sibley  stove. 
An  additional  conical  tent  may  be  carried  if  transportation  is  available. 

5.  In  addition  to  the  sick  and  the  post  extra  and  special  duty  men, 
the  following  men  of  the  battalion  will  be  left  behind :  Sergeant  Costello, 
Company  "A"  on  special  duty  in  Dept.  of  Eng'ing,  G.  S.  and  Staff 
College. 

For  guard  at  Camp  Ludlow : 

Corporal  Murphy,  Company  "A," 

Private  Cluckauf,  Company  *^B," 

Private  Royce,  Company  "C," 

Private  Stone,  Company  "D." 
For  guard  at  barracks : 

Private  King,  Company  "A," 


Private  Geiser,  Company  '*C." 
For  gardeners : 

Private  Ernst,  Company  "A," 
Private  Ingle,  Company  "B," 
Private  Martin,  Company  "C," 
Private  Mitchkie,  Company  "D." 

6.  Lieutenant  H.  Burgess,  Corps  of  Engineers,  Adjutant,  will,  in  addition 
to  his  other  duties  perform  the  duties  of  Battalion  Quartermaster  and 
Commissary. 

Lieutenant  N.  E.  Bower,  Corps  of  Engineers,  is  detailed  as  topographical 
officer. 

Q.  M.  Sergeant  Peter  W.  Way,  Company  B,  will  act  as  Battalion 
Q.  M.  Sergeant. 

7.  The  daily  order  of  march  will  be : 

First. — A  mounted  detachment  as  advance  guard  and  reconnoissance 
party. 

Second. — The  battalion  of  unmounted  companies. 

Third. — The  bridge,  wagon  and  pack  trains,  escorted  by  a  mounted 
detachment. 

Fourth. — A  mounted  detachment  as  rear  guard,  provost  guard  and 
reconnoissance  party.  The  commanding  officer  of  this  detachment  is 
especially  charged  to  see  that  all  camping  grounds  are  left  in  proper  con- 
dition, and  that  no  damage  is  done  to  private  property  on  the  march.  He 
will  immediately  report  to  the  Battalion  Commander  by  courier  any  cir- 
cumstance which,  in  his  opinion,  might  give  rise  to  a  claim  against  the 
United  States. 

8.  The  mounted  detachments  will  rotate  alphabetically  in  the  three 
positions  described  in  the  preceding  paragraph,  beginning  with  the  mounted 
detachm^ntof  Company  "A"  inadvance,  of  Company  "B"  as  rear  guard,  and 
of  Company  "D'^  as  train  guard. 

The  train  guard  for  each  day  will  furnish  orderlies  for  the  Battalion  Com- 
mander and  Adjutant,  couriers  and  special  details  of  mounted  men  not 
otherwise  provided  for.  Its  commanding  officer  will  immediately  notify 
the  Battalion  Commander  by  courier  in  case  of  any  delay  to  the  trains. 

By  order  of  Major  Leach  : 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant. 

The  column  was  formed  as  indicated  in  the  order  and  put  in  march  at 
the  time  stated.  On  making  first  camp  the  requirements  of  the  Depart- 
ment Order  as  to  security  and  information  were  met  by  the  establishment 
of  two  mounted  pickets  on  the  roads  leading  to  camp,  which  were  placed 
by  the  advance  guard  before  the  battalion  left  the  road.  These  were 
relieved  at  two  hour  intervals  from  the  section  which  had  acted  as  advance 
guard,  until  6  P.  M.,  at  which  time  a  guard  was  posted  as  provided  by  the 
following  memorandum : 


Memorandum. 

There  will  be  a  running  guard  of  four  non-commissioned  officers  and 
eight  privates  from  each  company.  Company  A  behind  Headquarters, 
Company  B  in  road,  Company  C  behind  wagons.  Men  to  sleep  in 
their  companies,  and  to  be  turned  out  for  1/4  hour  tours.  Non-com- 
missioned officers  to  take  two  tours  oi  1/4  hours  each. 

Company  D  to  furnish  same  detail,  to  be  divided  into  two  pickets  of  two 
non-commissioned  officers  and  four  privates.  Posted  on  road  in  advance, 
and  in  rear,  about  /4  mile  from  camp  and  to  be  on  from  6.00  P.  M.  to 
6.00  A.  M.     Non-commissioned  officers  and  privates  divide  up  the  time. 

The  senior  non-commissioned  officer  of  each  company  will  report  to 
Captain  Flagler,  Officer  of  the  Day.  The  stable  guard  will  be  furnished 
by  the  mounted  detachments. 

By  order  of  Major  Leach  : 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant. 

5.  At  the  close  of  the  second  day's  march  it  became  evident  that  the  pack 
train  was  a  troublesome  element  in  the  position  first  assigned  to  it  in  the  col- 
umn, and  the  next  morning  it  was  placed  in  the  rear  of  the  bridge  train  with 
only  the  rear  guard  behind  it.  The  experiences  of  these  two  days*  march 
were  embodied  in  the  following  memorandum  dated  September  9,  1902: 

Memorandum: 

1.  Hereafter  as  soon  as  shelter  tents  are  pitched  four  men  from  each 
company  will  report  to  Sergeant  Dolan  to  dig  sinks;  four  men  from  each 
company  as  heretofore  ordered,  to  report  to  Sergeant  Hurtt  for  Head- 
quarters. This  detachment  will  also  provide  wood  and  water  for  Head- 
quarters, but  will  not  cut  wood,  etc. 

2.  Lieutenant  Bower — when  A  Company  detachment  is  with  train — 
will  turn  over  detachment  to  senior  sergeant  and  will  take  command  of 
B  Company  detachment  as  the  advance  guard. 

3.  The  detachment  which  is  acting  as  train  guard  will  ride  at  head  of 
train  of  company  wagons;  but  will  keep  four  men  at  the  rear  of  the  foot 
command,  one  of  whom  will  remain  at  any  cross  road  passed  to  indicate 
to  wagon  train  which  way  to  go.  Any  men  so  left,  may  rejoin  the  foot 
command  when  the  foot  command  is  halted.  The  detachment  acting  as 
train  guard  will  confine  itself  to  the  company  and  battalion  wagons. 

4.  The  advance  guard  will  start  out  in  the  morning,  as  soon  as  the 
battalion  is  formed  for  the  march;  the  wagon  train  will  start  20  minutes 
after  the  foot  troops;  and  the  pack  train  20  minutes  after  the  wagon  train. 
Company  and  battalion  ration  wagons  will  be  at  the  head  of  the  column 
of  wagons.     Company  tool  wagons  will  follow. 

5.  Upon  arrival  at  camp  the  ration  wagons  will  draw  up  at  site  of 
kitchen;  Headquarters  wagon  at  site  of  Headquarters,  to  stop  where 
directed  by  the  Sergeant-Major;  tool  wagons  will  park  with  bridge  train. 


unless  a  company  commander  desires  his  wagcn  at  site  of  kitchen. 

6.  Mounted  detachments  will  form  their  camp  in  front  of  picket  line 
under  direction  of  senior  detachment  commander.  Pack  mule  picket 
line  will  be  parallel  to  detachment  lines  and  just  inside  so  that  one  stable 
guard  will  do  for  both.  Unless  specially  directed  to  the  contrary,  no  part 
of  camp  will  be  outside  of  detachment  picket  line. 

7.  Q.  M.  Sergeant  Dearborn  will  be  acting  Commissary  Ser- 
geant, and  will  be  in  charge  of  the  issue  of  fresh  beef  and  rations. 
Company  Q.  M.  sergeants  will  report  to  him  for  instructions  at  Win- 
chester and  other  places  where  fresh  beef  or  rations  are  to  be  drawn. 

8.  Guards  will  be  established  on  four  sides  of  camp  as  at  Lowemont 
and  two  pickets  on  the  road.  The  mounted  detachments  will  furnish  the 
guard  for  their  side  of  camp — a  running  guard  of  four  non-commissioned 
officers  and  eight  privates.  The  dismounted  companies  will  furnish 
running  guards  as  directed  daily. 

9.  The  pickets  will  be  established  by  one  of  the  unmounted  companies 
as  follows :  Two  non-commissioned  officers  and  four  privates  in  each  of 
two  outposts,  one  yi  mile  from  camp  in  advance  and  one  /4  mile  in 
rear  of  camp,  in  the  same  manner  as  at  Lowemont. 

10.  The  mounted  detachment  in  the  advance  guard  will,  as  soon  as 
camp  is  reached,  establish  a  single  mounted  picket  Yt.  mile  in  advance  of 
camp  and  one  ^  mile  in  rear  of  camp.  These  posts  to  be  relieved  every 
two  hours  from  same  detachment,  until  relieved  at  6  P.  M.  by  pickets. 
These  pickets  may  dismount,  but  will  keep  on  the  alert.  The  detach- 
ment commander  will  see  to  the  relief  of  these  pickets  at  proper  times. 

11.  Stable  call  will  be  sounded  morning  and  evening.  The  mounted 
men  will  fall  in  for  reveille  with  their  nose  bags  and  curry  combs  and 
horse  brushes,  and  will  be  marched  to  the  picket  line  immediately  after 
roll  call.  Approximate  time  for  evening  stables,  4.15  P.  M.  Exact  time 
will  be  given  from  day  to  day  by  the  Battalion  Commander. 

Animals  will  be  watered  in  the  following  order:  1st,  the  mounted 
detachments,  in  charge  of  the  stable  sergeant;  2nd,  the  draft  and  train 
animals,  in  charge  of  Mr.  Stone;  3rd,  the  pack  animals  in  charge  of 
Corporal  Foster.  Men  in  charge  will  see  that  the  animals  are  watered 
with  as  little  confusion  as  possible,  and  returned  to  the  picket  line  with  as 
little  delay  as  possible  to  make  way  for  other  detachments. 

By  order  of  Major  Leach  : 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant. 

A  police  officer  was  detailed  to  inspect  the  camp  before  the  assembly 
to  see  that  company  streets  and  adjacent  grounds  were  properly  policed. 
The  commander  of  the  rear  guard  was  also  charged  with  the  duty  of 
making  a  minute  inspection  of  the  entire  camp  site,  giving  special  atten- 
tion to  any  disturbances  of  ground,  fences  or  other  property  which  could 
possibly  be  made  the  basis  of  a  claim  for  damages.      He  was  instructed  to 


see  that  all  gates  and  bars  were  properly  closed  and  that  nothing  was  left 

in  such  situation  as  to  give  rise  to  reasonable  complaint. 

6.     The  order  of  march  adopted  remained  unchanged  until  the  last  day. 

Upon  leaving  camp  at  Eureka  Lake  on  September  19,  1902,  the  calls  and 

order  of  march  were  arranged  as  indicated  in  the  following  memorandum 

with  a  view  to  entry  into  the  maneuver  camp.     The  service  of  security 

and  information  and  the  reconnoissance  work  were  discontinued  at  the 

reservation  line: 

The  following  instructions  are  published  for  the  information  of  the 
battalion. 

Calls  for  To-Morrow. 

Reveille,  first  call,  5.30  A.  M. ;  reveille,  5.40  A.  M. ;  assembly,  5.45  A.  M. 

Breakfast 6.15  A.  M. 

Police  call 6.30  A.  M. 

General 6.45  A.  M. 

First  call,  6.55  A.  M. ;  assembly 7.00  A.  M. 

A  and  B  Companies'  mounted  detachments  will  act  as  advance 
guard ;  A  Company's  detachment  being  the  advance  party,  B  Company's 
detachment  being  the  reserve.  The  reserve  will  march  700  yards  to  800 
yards  in  front  of  the  foot  troops  and  will  keep  two  or  three  connecting 
files  to  maintain  touch  with  foot  column.  The  support  will  be  about 
500  yards  in  front  of  the  reserve,  and  the  point  500  yards  in  front  of  the 
support.  These  bodies  will  keep  in  touch  with  each  other  and  with  the 
reserve  by  connecting  files.  Lieutenant  Bower  will  command  the  advance 
guard. 

The  trains  will  start  20  minutes  after  the  foot  troops;  followed  at  about 
500  yards  by  the  rear  guard,  consisting  of  D  Company  detachment  com- 
manded by  Lieut.  Knight. 

Reconnoissance  men  may  march  anywhere  between  the  point  and  the 
reserve. 

When  the  point  is  in  sight  of  camp  it  will  halt  and  the  column  close 
up  on  it.  When  the  column  is  closed,  the  following  formation  will  be 
taken :  1st,  battalion  of  unmounted  companies  in  column  of  fours, 
officers  and  mounted  file  closers  in  the  position  prescribed  in  drill  regula- 
tions; 2nd,  the  mounted  company  in  column  of  twos  20  yards  in  rear  of 
the  battalion,  commanded  by  the  senior  officer;  3rd,  the  wagon  train, 
baggage  wagons  in  front,  20  yards  in  rear  of  the  mounted  company ;  4th, 
the  pack  train  20  yards  in  rear  of  the  wagon  train. 

At  this  halt,  special  duty  men  will  join  their  companies,  and  C  Company 
will  join  the  battalion;  all  men  must  carry  their  blanket  rolls;  colors  will 
be  unfurled. 

By  order  of  Major  Leach  : 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant. 


7.  The  camp  site  assigned  to  the  battalion  was  near  the  Division  Head- 
quarters on  the  crest  of  a  ridge  near  the  main  road.  It  was  restricted  in 
area,  but  would  have  been  an  excellent  site  in  any  ordinary  weather.  As 
the  weather  proved  to  be  extraordinary,  presenting  almost  incessant  rain, 
and  as  the  sinks  were  necessarily  dug  on  the  slopes  of  the  ridge  and  on 
lower  ground  than  the  camp  proper,  it  was  found  impossible  to  keep 
them  clear  of  water  at  all  times.  This  was  the  cause  of  some  adverse 
comment  from  the  Division  Surgeon  and  medical  officers  of  the  day. 
The  reports  of  the  latter  were,  however,  so  contradictory  as  to  deprive 
them  of  most  of  their  weight.  On  one  day  the  report  stated  that  the 
sinks  were  entirely  too  far  from  the  company  streets;  the  next  day's  report, 
by  another  officer,  stated  that  the  sinks  were  entirely  too  close  to  the 
company  streets,  and  such  alternations  of  opinions  were  frequent.  Some 
medical  officers  of  the  day  reported  the  sinks  in  good  condition.  Others, 
acting  under  substantially  the  same  conditions,  reported  them  in  bad  con- 
dition. A  special  report,  adverse  to  the  condition  of  the  sinks,  was  finally 
made  by  the  Chief  Surgeon,  and  was  referred  to  me  for  action.  Upon 
this  report  I  placed  the  following  indorsement: 

"  Respectfully  forwarded.  The  conditions  of  this  camp  are  well  set  forth 
in  the  within  report. 

The  men's  sinks  are  now  and  have  at  all  times  been  in  perfectly  sanitary 
condition.  The  officers'  sink  has  at  times  been  unpleasant  to  visit; 
though  not  more  so  than  the  average  public  closet  in  the  best  regulated 
cities. 

So  far  as  I  am  informed,  there  has  been  no  case  of  sickness  in  this 
battalion  traceable  to  sink  infection.  There  is  no  possible  connection  of 
the  sink  drainage  and  the  water  supply,  and  there  have  been  no  flies  or 
mosquitoes  about  the  sinks  at  any  of  my  inspections. 

The  Division  orders  with  regard  to  sink  police  have  been  scrupulously 
carried  out  and  all  informal  recommendations  of  medical  inspectors  have 
been  carried  into  effect  except  one  requiring  earth  to  be  thrown  in  to 
absorb  the  water,  and  another  requiring  each  man  to  cover  his  own  deposit 
with  earth  before  leaving  the  sink.  I  had  tried  both  these  things  before 
this  camp  was  established  and  know  them  to  be  wholly  impracticable. 
The  deposits  which  can  be  individually  covered  are  not  dangerous,  and 
those  which  are  dangerous  can  not  be  so  covered. 

I  would  much  prefer  quick  to  slacked  lime  for  use  in  the  sinks,  but  as 
the  battalion  has  used  open  sinks  continously  since  last  April  and  has 
never  been  able  to  obtain  a  pound  of  quicklime,  I  conclude  that  there  is 
some  difficulty  connected  with  its  supply. 


1  deprecate  the  freer  use  of  earth  in  the  sinks  as  it  is  not  necessary  and 
will  devolve  upon  men  already  worked  to  their  full  capacity  the  labor 
of  frequently  digging  new  ones. 

I  recommend  that  no  change  be  ordered  in  the  policing  of  the  sinks  of 
this  camp. 

SMITH  S.  LEACH, 
Major,  Corps  of  Engineers, 
589-1902  Commanding  1st   Battalion  of  Engineers." 

No  further  communication  reached  me  on  the  subject  and  no  modifi- 
cation of  the  standing  orders  was  made. 

8.  The  camp  routine  was  regulated  by  Battalion  General  Orders  No. 
78  as  follows : 

1.     In  compliance  with  General  Order  No.  3.  Headquarters,  Maneu- 
ver Division,  Camp  Root,  Fort  Riley  Reservation,  c.  s.,  the  following 
calls  will  be  observed  by  this  battalion  until  further  orders: 
Reveille,  first  call,  5.45  A.  M. ;  reveille,  5.55  A.  M. ;  assembly,  6.00  A.  M. 

Police 6.00  A.  M. 

Mess 6.20  A.  M. 

Stables,  6.50  A.  M. ;  assembly 7.00  A.  M. 

Sick 7.05  A.  M. 

Water 7.45  A.  M. 

Drill  call,  8.20  A.  M.;  assembly 8.30  A.  M. 

Mess ^ 12.00  M. 

Drill  call,  1  P.  M.;  assembly 1.10  P.   M. 

Water  and  stable  calls,  3.35  P.  M.;  assembly 3.40  P.   M. 

First  sergeant's  call 4.50  P.    M. 

Police,  4.55  P.  M.;  assembly 5.00  P.    M. 

Guard  mounting,  first  call,   5.10.  P.  M. ;  assembly 5.20  P.    M. 

Parades  when  specially  ordered. 

First  call,  5.15  P.  M.;  assembly 5.30  P.    M. 

Retreat,  first  call,  5.45  P.  M. ;  assembly 5.55  P.   M. 

Mess 6.15  P.   M. 

Tattoo 9.00  P.  M. 

Call  to  quarters 9.45  P.    M. 

Taps 10.00  P.   M. 

All  calls  will  be  sounded  first  by  the  trumpeter  of  the  guard  at  Division 
Headquarters,  and  upon  completion  of  the  last  note,  will  be  repeated  in 
the  various  camps  concerned. 

When  parades  are  held,  guard  mounting  will  immediately  follow. 

Formations  at  reveille  and  retreat  will  be  under  arms. 

Companies  will  be  inspected  at  retreat.  A  commissioned  officer  will 
be  present  in  each  company  at  roll  calls. 

Drills  will  be  held  when  specially  ordered  by  the  Battalion  Commander. 

By  order  of  Major  Leach : 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant. 
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9.  Careful  attention  was  given  to  the  matter  of  reconnoissance  of  the 
route  of  march,  not  only  with  a  view  to  producing  a  proper  map  of  the 
road  traversed  as  required  by  Department  General  Order,  but  with  the 
further  object  of  ascertaining,  if  possible,  how  much  work  could  be  done 
without  delaying  the  rparch  of  the  column.  This  work  was  under  the 
immediate  direction  of  Lieutenant  N.  E.  Bower,  who  was  detailed  as  Topo- 
graphical Officer.  It  is  only  just  to  say  that  the  excellent  results  obtained 
were,  in  a  considerable  degree,  due  to  the  energy  and  efficiency  of  that 
officer.  With  a  few  exceptions,  the  reconnoissance  work  was  done  by 
mounted  men.  They  were  invariably  sent  out  in  pairs,  consisting  of  an 
observer  with  thfc  Cavalry  Sketching  Case  and  a  timer  whose  business 
was  to  keep  the  time  and  give  constant  attention  to  the  gait.  The  pairs 
had  been  timed  for  rate  and  a  proper  scale  was  used  for  each.  It  was 
found  necessary  to  re-time  on  the  march  as  the  gaits  of  the  animals  changed 
slightly  under  the  work  of  the  march.  Two  odometers  were  used  on  the 
bridge  train,  and  their  readings  were  taken  at  the  beginning  and  close  of 
the  march,  the  distance  so  determined  being  used  as  a  check  on  the  dis- 
tances brought  in  by  the  main  road  parties.  It  was  at  first  attempted  to 
use  the  odometer  readings  as  a  means  of  adjustment,  but  the  discrepancies 
between  the  readings  of  the  two  instruments,  which  should  have  been 
identical,  and  other  irregularities  soon  indicated  that  quite  as  much  reliance 
could  be  placed  upon  the  sketching  boards  as  on  the  odometers. 

In  round  numbers  350  miles  of  road  and  the  adjacent  country  on  each 
side  were  sketched  and  mapped.  The  general  arrangement  of  the  party, 
as  stated  by  Lieutenant  Bower,  was  to  put  the  best  man  on  the  main  road  and 
to  detail  one  man  to  assign  the  other  pairs  to  side  roads.  In  addition 
patrols  were  sent  out  on  long  routes  to  bring  in  maps  of  adjacent  and 
sometimes  parallel  roads.  The  second  best  men  were  usually  placed  on 
these  patrols.  All  such  sketches  were  properly  marked  so  that  they 
could  be  quickly  placed  when  brought  in. 

As  soon  as  camp  was  pitched  the  drawings  were  assembled  in  a  tent  set 
aside  for  this  purpose  and  the  map  compiled.  The  compilation  was  done 
by  taking  the  sketches  off  the  boards,  trimming  them  to  proper  size  and 
shape  and  pasting  them  in  their  proper  relative  positions  to  a  piece  of 
drawing  paper.  The  map  could  be  put  in  fairly  good  form  in  two  hours 
after  the  command  arrived  in  camp,  but  frequently  extra  work  was  put  on 
it  in  the  way  of  extended  areas  of  topographical  signs,  and  the  enlisted 
men  who  desired  to  do  so  were  permitted  to  work  until  taps.  It  is  to  be 
noted  that  of  over  300  miles  of  road  actually  mapped,  all  but  three  miles  was 
done  by  enlisted  men  of  this  battalion.     In  compiling  the  map  from  the 
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sketches,  the  Topographical  Officer  gave  his  personal  assistance,  as  well  as 
supervision,  and  was  voluntarily  assisted  by  several  officers  and  enlisted  men. 

The  map  as  thus  compiled  at  the  close  of  the  day's  work  was  a  pasted 
mosaic  in  pencil  ready  for  reproduction.  The  latter  could  not  be  done 
on  the  march  as  no  method  had  been  worked  out  or  facilities  provided 
for  doing  it.  The  sheets  were  reproduced  by  tracing  and  blue  printing 
during  the  stay  of  the  battalion  at  Fort  Riley  and  copies  were  submitted 
to  the  Division  Commander.  1  invite  attention  to  Appendix  1  to  this 
report,  embodying  report  of  the  Topographical  Officer  with  his  letter 
transmitting  the  same,  and  the  indorsement  of  the  Division  Commander 
thereon.  This  map  and  Lieut.  Bower's  work  in  connection  therewith 
were  subjects  of  favorable  mention  in  the  report  of  the  Division  Com- 
mander to  the  War  Department. 

After  the  return  of  the  battalion  to  Fort  Leavenworth,  the  map  was 
reproduced  on  reduced  scale  for  more  convenient  use  as  a  road  map. 
There  are  enclosed  with  this  report  one  set  of  blue  prints,*  in  11  sheets,  of 
the  route  sketch  made  from  Fort  Leavenworth  to  Fort  Riley  and  return; 
one  set  of  blue  prints,  3  sheets,  of  same  sketch  but  on  reduced  scale;  and 
blue  print  of  reconnoissance  sketches  of  Fort  Riley  reservation ;  one  work- 
ing sheett  showing  method  of  joining  together  the  pieces  of  work  turned 
in  by  the  different  sketchers.  The  names  of  the  enlisted  men  working 
on  these  sketches  are  given  on  plate  11.  All  the  sketches  were  made  with 
the  Cavalry  Sketching  Case.  / 

10.  The  report  of  the  march  to  Fort  Riley  submitted  to  the  Adjutant 
General  of  the   Maneuver  Division  on  arrival  forms  Appendix  2  of  this  ^ 
report. 

11.  September  19th  and  20th  were  occupied  in  making  camp,  ditching, 
digging  sinks,  etc.  Sunday,  the  21st,  was  also  devoted  in  part  to  the 
same  work.  On  Monday,  September  22d,  one  company  was  engaged  in 
constructing  a  road  and  bridge  across  the  gorge  of  One  Mile  Creek, 
leading  from  the  main  road  in  a  northeasterly  direction  to  the  Field 
Hospital,  and  materially  shortening  the  distance  from  Headquarters  to 
the  Field  Hospital  and  to  some  of  the  infantry  camps.  This  work  was 
continued  on  the  23d.  A  second  company  was  assigned  to  the  duty  of 
making  a  hydrographic  survey  of  the  Kansas  River  through  the  limits  of 
the  reservation.  A  corporal  and  two  privates  were  assigned  to  special 
duty  as  assistants  to  Major  Macomb,  Artillery  Corps,  Hydrographic 
Officer  of  the  Maneuver  Division.  The  survey  of  the  river  was  continued 
as  opportunity  offered  during  the  entire  encampment,  but  on  account  of 
the  rise  of  the  river,  run  of  drift,  and  pressure  of  other  duties,  and  the  lack 

*  Not  printed.  t  Printed. 
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for  most  of  the  time  of  any  boats  which  could  be  used,  prevented  any 
substantial  progress  although  valuable  instruction  was  obtained. 

Company  C  was  assigned  to  the  unloading  of  ponton  material  shipped 
by  rail,  the  assembling  of  the  material  at  the  river,  and  the  construction 
of  the  bridge. 

The  fourth  company  constructed  a  bridge  over  Three  Mile  Creek  on 
the  main  road  to  avoid  fording  by  the  foot  troops.  One  Birago  trestle 
and  balks  and  chess  for  two  bays  were  used.  Approaches  were  cut  to  the 
bridge  and  the  approaches  to  the  ford  for  the  use  of  wagons  were  also 
improved. 

Company  D  also  prepared  near  the  camp  specimens  of  trenches  of 
various  kinds,  entanglements,  etc.,  which  were  used  to  illustrate  a  lecture 
on  the  subject  given  by  Captain  Cavanaugh  to  more  than  100  National 
Guard  officers. 

As  men  could  be  spared  from  time  to  time  mounted  reconnoissance 
parties  were  sent  out  on  the  various  roads  and  trails  of  the  reservation. 
This  work  was  undertaken  mainly  for  the  purpose  of  instruction  and 
demonstration,  but  it  was  immediately  discovered  that  the  existing  maps 
of  the  reservation  were  not  at  all  accurate,  and  this  work  was  thereafter 
prosecuted  with  a  view  to  obtaining  material  for  their  correction. 

12.  The  various  lines  of  work  above  noted  occupied  the  companies 
assigned  to  them  at  all  times  when  they  were  not  participating  in  some  of 
the  maneuver  problems.  The  battalion  was  called  upon  to  take  part  in  a 
majority  of  these  problems.  The  entire  battalion  participated  in  the 
exercise  of  September  24th,  forming  a  part  of  the  blue  forces  under 
command  of  Colonel  C.  W.  Miner,  6th  Infantry.  The  problem  con- 
sisted in  the  formation  of  an  outpost  for  an  army  corps,  with  exercises  in 
attack  and  defense  of  same,  and  the  blue  force  had  the  defensive  role. 
The  foot  sections  under  my  own  command,  with  the  Battalion  Surgeon 
and  Field  Hospital,  were  assigned  to  a  position  in  the  right  center  of  the 
line,  holding  a  bold  hill  lying  between  the  two  branches  of  Forsythe 
Canon.  Two  mounted  sections  and  the  pack  train  were  assigned  to  the 
extreme  right  as  supports  to  the  mountain  battery  and  to  assist  it  in 
intrenching.  My  report  to  the  Adjutant  General  of  the  Blue  Army,  dated 
September  24,  1902,  is  given  in  Appendix  3.  The  report  of  the  opera- 
tions of  the  mounted  sections  was  not  made  through  me,  but  I  have 
unofficial  information  that  they  rendered  efficient  service  and  that  the 
equipment  appeared  to  be  in  the  main  satisfactory.  Only  intrenching 
tools  were  taken  in  the  canvas  pouches  made  to  ride  on  the  aparejo. 
The  mobility  of  the  pack  train  and  the  ease  and  rapidity  with  which  tools 
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could  be  gotten  from  the  pouches  and  replaced  seem  to  be  all  that  could 
be  desired. 

13.  In  the  problem  of  September  26th,  which  was  the  exercise  of  each 
infantry  regiment  as  advance  guard  of  an  imaginary  division  involving  the 
employment  of  artillery,  one-half  of  Company  A  was  assigned  to  the  6th 
Infantry;  the  other  half  to  the  18th  Infantry;  the  mounted  section  of 
Company  B  to  the  22d  Infantry.  Company  C  and  the  foot  sections  of 
B  and  D  worked  on  the  bridge.  No  reports  were  made  to  me  of  the 
operations  of  the  parts  of  the  commands  which  participated  in  the  exercise. 
Attention  is  invited,  however,  to  the  reports  of  Company  Commanders 
on  the  general  operations  during  the  maneuvers  which  contain  some 
information  with  regard  to  the  movements  of  these  parts.     (See  Appendix  7). 

14.  In  the  problem  of  September  27th,  "the  entire  force  on  the 
march  with  suitable  advance  guard  for  a  division  of  full  war  strength ; 
advance  guard  entire;  main  body  in  part  imaginary,"  the  entire  battalion 
participated  as  a  part  of  the  blue  forces.  The  mounted  section  of  Company 
B  was  assigned  to  the  support  of  the  van  guard.  The  rest  of  the  battalion 
and  the  light  bridge  train,  tool  wagons,  and  Battalion  Hospital  were 
assigned  to  the  reserve.  No  orders  were  received  further  than  those 
assigning  the  battalion  to  its  position  in  the  column.  The  line  of  march 
was  followed  part  way  through  Governor  Harvey  Cafion,  diverging  near 
the  head  over  a  rough  trail  to  the  right.  Shortly  after  leaving  the  main 
road  the  trail  led  up  a  steep  ascent  of  about  50  yards  over  the  rim  rock, 
very  rough  and  difficult.  Some  hospital  wagons  ahead  of  the  battalion 
could  not  make  the  ascent  and  teams  and  men  were  sent  forward  to  assist 
them.  One  company  was  detailed  to  improve  the  road,  which  was  done 
by  filling  depressions  with  loose  rock  lying  near  and  a  little  shoveling. 
T  he  company  was  left  to  assist  the  bridge  train  over  the  difficult  piece  of 
road  and  the  battalion  moved  forward.  The  trail  led  along  the  foot  of  a 
rather  steep  slope.  No  grading  had  been  done  and  the  trail  consisted  only 
of  two  wheel  tracks  in  the  grass.  At  one  point  the  cross  slope  was  so 
steep  that  the  tool  wagon  upset.  It  was  quickly  righted,  tools  reloaded, 
and  the  march  resumed,  but  enough  time  was  lost  to  open  quite  a  gap  in 
the  column. 

No  orders  having  been  received,  the  battalion  was  assembled  in  a  draw 
in  rear  of  the  deployed  line  and  under  cover,  and  messengers  were  sent 
forward  to  endeavor  to  find  the  Brigade  Commander  and  ask  for  instruc- 
tions. A  few  minutes  later  the  Brigade  Commander  rode  up  to  the 
battalion,  asked  how  many  mounted  men  there  were,  and  on  being  informed 
ordered  them  put   in  the  line  on  the  right  of  the   18th   Infantry.     The 
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mounted  sections  were  moved  forward,  dismounted  under  cover  and 
deployed  on  the  line.  After  insi>ection  of  the  deployed  line  by  the 
Division  Commander,  recall  was  sounded,  the  mounted  detachments 
rejoined,  and  the  battalion  was  marched  back  to  camp.  In  passing  Head- 
quarters the  column  was  reviewed  by  the  Brigade  Commander. 

15.  In  the  problem  of  September  29th,  "contact  of  opposing  forces 
of  all  arms,"  the  entire  battalion  participated.  Company  C,  under  command 
of  Lieutenant  Burgess,  was  assigned  to  the  support  of  the  advance  guard. 
The  remainder  of  the  battalion,  with  company  wagons  and  hospital, 
formed  the  reserve  of  the  advance  guard.  This  problem  was  without 
special  incident,  as  the  part  of  the  line  in  which  the  battalion  found  itself 
was  at  no  time  engaged.  My  report  to  the  commander  of  the  advance 
guard  forms  Appendix  4,  and  the  report  of  Lieutenant  Burgess  upon  the 
operations  of  the  detached  company  form  Appendix  5. 

16.  In  the  problem  of  October  6th,  "attack  and  defense  of  a  position," 
the  entire  battalion  less  one  company  ( C )  was  engaged,  the  blue  forces, 
defensive,  in  that  problem  being  under  my  command.  This  exercise  is 
minutely  described  in  the  report  of  the  Chief  Umpire,  and  nothing  further 
seems  to  be  necessary  here,  other  than  to  refer  to  my  report  of  the  action 
to  the  Adjutant  General  of  the  Maneuver  Division,  which  forms  Appendix 
6.  Further  details  may  be  found  in  the  reports  of  Company  Commanders 
which  form  Appendix  7. 

17.  In  the  exercise  of  October  7th,  "tactical  exercise  of  a  division," 
the  battalion  formed  part  of  the  blue  force  on  the  defensive.  I  was 
excused  from  participation  on  that  day,  and  the  battalion  was  under  the 
command  of  Captain  Zinn.  The  foot  sections  were  put  on  the  line  at 
the  extreme  left  of  the  blue  force.  The  three  mounted  sections  were 
united  in  a  provisional  company  of  two  platoons.  Lieutenant  Pope  com- 
manding, and  Lieutenants  Knight  and  Bower  commanding  platoons.  A 
detachment  of  about  12  men  of  the  8th  Cavalry  was  attached  to  this 
company.  The  company  formed  part  of  the  advance  guard,  and  after 
the  engagement  opened,  was  broken  up  into  patrols.  An  umpire  informed 
me  unofficially  that  one  of  the  best  pieces  of  patrol  work  he  had  seen  during 
the  maneuvers  was  performed  on  this  day  by  a  small  mounted  squad  under 
the  command  of  an  engineer  officer.  It  was  evidently  one  of  the  patrols 
from  this  mounted  company,  but  the  name  of  the  officer  was  not  given. 

18.  On  October  8th,  part  of  Company  B  began  the  construction  of  a 
double  lock  spar  bridge  over  a  gully  just  east  of  Three  Mile  Creek.  The 
rest  of  this  company  and  Companies  A,  C  and  D  dismantled  the  bridge, 
assembled  the  material,  loaded  the  wagons,  hauled  them  to  the  depot  and 
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entrained.  All  of  the  material  was  loaded  during  the  day  except  seven  wagons. 
These  were  loaded  early  the  next  morning. 

19.  Orders  were  received  from  the  Division  Commander  to  turn 
eight  escort  wagons  with  teams  and  drivers  over  to  the  6th  Infantry  for 
the  return  march,  transportation  to  be  re-transferred  on  arrival  at  Fort 
Leavenworth.  The  foot  sections  of  the  battalion  were  ordered  to  return 
by  rail ;  the  mounted  sections  and  train,  by  marching.  The  Battalion 
Commander  and  Staff  accompanied  the  road  column.  Camp  was  broken 
on  the  morning  of  the  10th,  baggage  loaded  and  foot  sections  entrained 
by  11.00  A.  M.,  at  which  hour  the  mounted  sections  and  train  took  the 
road  for  Fort  Leavenworth.  About  a  half  mile  from  camp,  the  column 
was  passed  by  the  train  containing  the  rest  of  the  battalion. 

On  the  return  march,  no  security  and  information  work  was  done. 
The  train  moved  out  of  camp  usually  a  few  minutes  after  daylight,  the 
rest  following  about  7:30  A.  M.,  or  from  an  hour  to  an  hour  and  a 
quarter  behind  the  train.  Some  reconnoissance  work  was  done  to  fill  in 
gaps  left  on  the  way  over  and*  to  explore  some  alternative  routes.  Between 
Manhattan  and  Wamego,  a  road  on  the  south  side  of  the  river  was  taken 
with  a  view  to  avoiding  a  heavy  stretch  of  sand  which  was  encountered 
on  the  outward  trip.  Very  little  was  gained,  however,  as  the  southern 
road  was  heavy  with  mud.  In  a  very  dry  season  the  southern  road  would 
be  best,  but  at  all  other  times  the  northern  road  is  preferable.  The  road 
column  reached  Fort  Leavenworth  at  1.00  P.  M.  on  the  17th,  with  men 
and  animals  in  good  condition. 

EQUIPMENT. 

20.  The  bridge  train  taken  on  the  road  consisted  of  one  division  of 
tl-.e  light  equipage,  less  the  forge  wagon  which  was  sent  by  rail  as  there  were 
not  sufficient  animals  to  draw  it.  Each  wagon  was  drawn  by  four  mules, 
driven  with  a  jerk  line.  The  material  was  of  standard  pattern,  loaded  as 
prescribed,  except  that  the  rigid  splinter  bars  had  been  replaced  by  double 
and  single  trees  and  that  lever  brakes  had  been  attached  to  all  wagons 
except  the  tool  wagon,  these  changes  having  been  made  under  the  authority 
of  the  Chief  of  Engineers.  The  brakes  were  intended  to  be  operated  by 
the  teamster  from  his  saddle  on  the  near  wheeler  by  a  line  attached  to  a 
brake  lever  of  ordinary  form.  This  arrangement,  though  practicable, 
gradually  fell  into  disuse,  since  as  no  ambulance  was  provided,  the  men 
unfit  for  marching  were  compelled  to  ride  on  the  wagons  of  the  train  and 
for  obvious  reasons  were  distributed  as  widely  as  possible,  and  it  was  soon 
found  that  the  men  riding  on  the  wagons  had  relieved  the  teamster  of  the 
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duty  of  working  the  brake.  The  change  in  the  draught  rigging  gave 
entire  satisfaction,  and  I  feel  justified  in  recommending  as  the  result  of 
this  experience  that  all  the  rigid  splinter  bars  be  replaced,  as  soon 
as  possible,  by  double  and  single  trees.  Persons  competent  to  express  an 
opinion  on  the  subject  are  of  the  opinion  that  the  mules  would  have  suf- 
fered severely  on  this  march  if  they  had  been  compelled  to  pull  on  rigid 
fastenings.  As  it  was,  there  was  not  a  sore  shoulder  or  a  collar  mark,  so 
far  as  my  knowledge  extends,  when  the  train  pulled  into  Fort  Riley. 
The  road  test  was  not  severe.  Part  of  the  route  was  hilly,  but  the  roads, 
as  a  rule,  were  hard  and  smooth.  Some  difficulty  was  encountered  from 
chess  working  out  of  place,  the  arrangement  for  holding  them  not  appear- 
ing to  be  sufficiently  positive. 

As  before  stated,  Company  C  was  assigned  to  the  bridge  train  for  the 
maneuver  period,  and  made  the  march  over  alongside  the  wagons.  Cap- 
tain Flagler,  in  command  of  this  company,  was  constantly  present  with 
the  train,  and  has  submitted  a  very  complete  report,  to  which  especial 
attention  is  invited.     It  forms  part  of  Appendix  7. 

In  the  exercise  of  September  27th,  (paragraph  14  of  this  report),  in 
dragging  the  train  over  the  rim  rock,  as  described,  every  one  of  the  old 
pattern  chess  wagons,  having  a  sort  of  crib  work  over  the  front  bolster,  was 
broken.  The  new  model  chess  wagons,  having  a  solid  bolster  and  a 
steel  plate  for  fifth  wheel,  proved  entirely  satisfactory. 

21.  On  the  return  march  the  same  train  was  hauled  with  the  substi- 
tution of  sound  wagons  for  some  of  the  broken  ones,  but  a  different  load- 
ing of  the  ponton  wagons,  suggested  by  Mr.  Stone,  the  Master  of  Trans- 
portation, was  tried.  A  floor  was  made  of  the  seven  balk,  the  two  side 
frames  were  placed  on  edge  bottom  up  against  the  bolsters  on  either  side, 
the  ponton  cover  in  its  box,  chess  and  small  articles  placed  between. 
This  load  carried  well  and  for  this  occasion  had  the  advantage  of  forming 
a  very  convenient  receptacle  in  the  rear  for  such  articles  of  baggage  as  it 
was  necessary  to  put  on  the  train,  in  view  of  the  fact  that  our  wagon 
transportation  had  been  turned  over  to  the  6th  Infantry,  and  that  the  pack 
train  was  loaded  mostly  with  tools.  Some  difference  of  opinion  exists 
among  the  officers  of  the  battalion  as  to  whether  this  method  of  loading 
is  superior  to  the  old.  I  am  not  at  present  prepared  to  make  a  recom- 
mendation. 

22.  The  construction  of  a  bridge  was  begun  immediately  on  arrival, 
and  the  constant  rise  of  the  river  and  heavy  run  of  drift  prolonged  the 
work  through  the  entire  period  of  the  maneuvers  and  gave  the  officers 
and  men  of  the  battalion  a  most  valuable  experience. 
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The  rise  in  the  river  increased  its  width  so  much  that,  in  order  to  span 
it,  it  was  necessary  to  use  all  the  wooden  pontons  and  seven  trestles. 
The  men  had  had  but  little  boat  drill  and  exclusively  in  still  water.  I  felt 
a  good  deal  of  concern  as  to  what  the  results  would  be  in  attempting  to 
handle  boats  in  the  swift  current.  I  was  surprised  and  gratified  to  find 
that  little  or  no  difficulty  was  experienced,  the  boats  being  handled  with 
celerity  and  precision. 

As  the  material  used  was  of  uncertain  age  and  some  of  it  apparently 
weakened  by  decay,  I  directed  that  seven  balk  should  be  used  in  each  bay 
instead  of  five,  and  that  all  put  in  the  bridge  should  be  individually  tested. 
The  details  of  this  work  are  described  by  Captain  Flagler  in  the  report 
cited.  But  few  rejections  were  made,  and  if  I  could  have  known  the 
result  of  the  test  in  time,  I  would  have  had  the  bridge  built  with  five 
balks  instead  of  seven  as  it  would  have  been  amply  strong. 

23.  The  most  important  point  developed  was  the  adaptability  of  the 
Birago  trestle  for  use  in  swift  currents  of  considerable  depths  over  a 
movable  bottom.  The  trestles  were  strengthened  when  set,  by  a  line 
from  an  anchor  upstream  leading  to  the  upstream  end  of  the  cap  and 
hauled  taut.  The  object  of  this  was  mainly  to  cushion  the  impact  of 
drift  and  it  was  very  successful  in  that  respect.  It  also  relieved  the  trestle 
from  severe  cross  strains  due  to  the  pressure  of  the  current  and  drift  and 
made  possible  the  adjustment  of  height  of  cap.  The  rise  of  the  river  and 
the  settlement  of  the  shoes  of  several  of  the  trestles  brought  the  upper 
side  of  the  roadway  at  one  point  under  water.  The  urgency  of  the  case 
made  it  necessary  to  try  at  least  to  raise  the  caps,  and  the  trial  was  so 
successful  as  to  lead  me  to  believe  that  under  any  ordinary  circumstances 
no  difficulty  will  attend  this  operation.  I  am  now  of  the  opinion  that  no 
great  sacrifice  of  weight  or  simplicity  of  the  trestle  should  be  made  in 
order  to  introduce  a  facility  of  cap  adjustment. 

24.  The  pack  train  equipment  consisted  of  aparejos  and  their  acces- 
sories. As  there  were  only  three  mounted  sections,  the  "C"  mounted 
section  having  not  then  been  fully  organized,  the  train  was  divided  into 
three  parts,  each  of  identical  organization,  and  one  was  assigned  to  each 
section  to  be  taken  out  whenever  necessary  by  the  section,  but  concen- 
trated on  the  march.  Six  canvas  pouches,  designed  by  the  chief  packer, 
were  made  before  starting,  arranged  to  go  on  the  aparejo  and  to  be  fastened 
to  it  by  straps  which  did  not  interfere  with  the  opening  of  the  flaps  of  the 
four  pockets  which  each  pouch  contained.  The  lower  pocket  was  long 
enough  to  take  shovels  and  pick  handles.  The  upper  pouch  was  long 
enough  to  take  picks,  bill  hooks  and  other  similar  tools.     The  pouches 
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were  of  sufficient  size  to  carry,  when  fully  loaded  with  the  average  assort- 
ment of  road  and  bridge  tools,  all  that  one  mule  could  carry.  These 
pouches  gave  great  satisfaction,  the  only  criticisms  to  be  urged  against 
them  being  that  the  material  of  which  they  were  made  was  not  suitable, 
and  it  was  known  not  to  be  when  it  was  used,  and  that  the  design  was 
defective  in  some  trivial  details.  The  other  packs  were  made  up  in  the 
conventional  way,  the  cargoes  being  arranged  in  side  and  top  packs  and 
put  on  with  lair  ropes  and  diamond  hitch. 

Not  only  did  the  pouches  require  less  time  to  load  in  the  morning  and 
unload  at  night,  but  no  case  is  known  of  a  pouch  requiring  attention  from 
the  packers  on  the  march,  while  on  the  other  hand,  the  pack  train  could 
scarcely  be  approached  at  any  time  without  some  of  the  packers  being 
found  dismounted  readjusting  some  of  their  packs.  About  half  an  hour 
or  three-quarters  after  starting  in  the  morning  a  majority  of  the  packs 
required  readjustment,  and  the  march  of  the  train  was  delayed  several 
minutes  to  permit  this.  Considered  merely  from  the  standpoint  of  a 
loading  device,  the  pouch  is  much  superior  to  the  diamond  hitch  and 
should  be  preferred  whenever  it  can  be  used.  There  was  frequent  occasion 
to  open  a  pocket,  take  out  some  tool,  use  it  for  a  few  minutes,  and  replace 
it,  in  which  operation  no  other  part  of  the  load  was  disturbed  and  no 
time  was  lost  in  re-packing. 

Based  on  this  experience,  an  attempt  is  now  being  made  to  extend  the 
same  principle  to  boxes  of  standard  size,  so  arranged  on  the  aparejo  that 
they  can  be  unlocked  and  opened  without  disturbing  the  fastenings  to  the 
saddle. 

25.  The  wagon  transportation  consisted  of  the  escort  wagons  supplied 
by  the  Quartermaster  Department  of  which  there  were  two  for  each 
company,  the  scheme  being  that  one  should  be  used  for  rations  and 
baggage  and  the  other  for  tools  and  engineering  supplies.  The  result  was 
that  in  most  cases  the  two  wagons  were  used  indiscriminately  for  the  two 
purposes  and  the  loads  were  very  much  mixed.  This  was  more  or  less 
of  a  necessity  since  both  wagons  had  to  be  loaded  to  the  tops  of  the  bows 
in  order  to  carry  the  material  which  had  to  be  transported,  and  it  seemed 
almost  necessary  to  make  the  top  loads  of  both  wagons  out  of  the  lighter 
and  more  bulky  materials  and  the  bottom  loads  of  the  heavier  stuff,  and 
in  its  practical  importance  this  classification  seemed  to  outweigh  the 
original  one  of  baggage  and  tools. 

The  question  of  the  suitability  of  the  escort  wagon  for  transportation 
of  baggage  and  rations  does  not  fall  within  the  scope  of  this  report.  As 
to  its  adaptability  for  carrying  engineer  tools,  the  result  of  this  experience 
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is,  on  the  whole,  unfavorable.  The  rigid  sides  of  the  wagon  are  not  high 
enough  to  retain  the  loads  properly.  It  is  difficult  to  pack  tools,  especially 
edged  tools,  so  that  they  will  not  be  injured  in  transportation  by  rubbing 
together.  It  is  not  practicable  to  arrange  loads  so  that  the  tools  wanted 
at  any  particular  time  can  be  gotten  out  without  disturbing  the  rest  of  the 
load,  and  finally,  but  by  no  means  least  in  importance,  engineering  tools 
and  supplies  in  the  ordinary  escort  wagon  are  not  secure  from  the  weather 
and  from  trespass.  A  special  tool  wagon  seems  to  be  required  and  two 
designs  are  now  under  experimentation  by  two  companies  of  the  battalion 
and  a  third  is  proposed  and  will  soon  be  constructed  for  trial. 

The  Headquarter's  baggage,  mess  outfit,  tentage,  and  photographic, 
draughting,  and  map-making  outfits  were  transported  upon  a  large  six- 
mule  stake  wagon  which  was  constructed  by  enlisted  men  of  the  battalion 
from  the  Quartermaster's  scrap  heap.  This  wagon  was  the  most  service- 
able one  we  had  as  regards  convenience  of  loading  and  unloading  and 
freedom  from  shifting  of  load  during  the  march.  Time  did  not  permit 
any  systematic  packing  of  the  photographic,  draughting,  and  map-making 
outfits.  They  were  mainly  taken  in  the  boxes  in  which  they  w^re 
received  from  supply  houses  and  other  sources.  The  obvious  inadequacy 
of  this  arrangement  makes  it  unnecessary  to  comment  further  upon  it.  The 
photographic  and  map  work  was  in  the  immediate  charge  of  the  Adjutant 
of  the  battalion,  whose  report  thereon,  containing  some  suggestions  as  to 
arrangement  and  packing,  will  be  found  in  Appendix  8. 

26.  In  the  following  recommendations  of  Company  Commanders  on 
the  subject  of  equipment,  I  concur  and  recommend  that  steps  be  taken 
to  make  them  effective. 

By  Captain  Flagler  : 

That  all  wagons  be  equipped  with  single  and  double  trees  and  brakes. 

That  one  of  the  boathooks  prescribed  for  each  ponton  be  made  sharp 
on  hook  and  point,  similar  to  log  hooks,  for  convenience  in  handling  the 
drift. 

That  each  company  be  provided  with  12  oil  skin  coats  and  hats  and  24 
pairs  of  fishermen's  rubber  boots. 

That  a  suitable  block  and  fall  with  slings  be  provided  for  raising  and 
lowering  trestle  caps  without  dismantling  bridge. 

That  the  top  of  a  trestle  leg  be  modified  in  form  to  stand  continued 
blows  of  maul  without  brooming  and  splintering.  When  the  trestles  are 
wet,  it  is  found  that  considerable  driving  on  legs  is  required. 

That  four  false  legs  be  supplied  with  each  trestle. 
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By  Captain  Flagler  and  Lieutenant  Stickle: 

That  each  division  of  the  bridge  equipage  be  supplied  with  a  small  boat 
for  general  work,  such  as  soundings,  life  saving,  etc.  A  suitable  boat  for 
this  purpose  is  described  in  some  detail  by  Captain  Flagler. 

By  Captain  Cavanaugh  : 

The  addition  to  the  organization  of  the  battalion  of  a  veterinary  with 
the  rank  and  pay  of  sergeant,  to  perform  also  the  duties  of  stable  sergeant ; 
a  farrier  and  horseshoer  for  each  section,  to  have  the  rank  and  pay  of 
corporal,  and  the  enlistment  of  special  men  as  teamsters  for  the  bridge 
train,  with  such  compensation  as  will  make  their  emolument  equal  to  that 
of  civil  employes  doing  the  same  work. 

26.     The  site  of  the  bridge,  cross  sections  of  the  river,  elevation  of  the 
trestle  end,  and  sketches  of  the  cap-hoisting  device,  and  proposed  modifi- 
cations to  trestle  leg,  accompany  the  report  of  Captain  Flagler. 
Very  respectfully, 

SMITH  S.  LEACH, 
Major,  1st  Battalion  of  Engineers. 

APPENDIX  NO*  L 

Camp  Root,  Fort  Riley,  Kansas, 

September  22,  1902. 
THE  Adjutant, 

1st  Battalion  of  Engineers. 

Sir:  I  have  the  honor  to  submit  herewith  my  report  and  itinerary  as 
topographical  officer  for  the  march  from  Fort  Leavenworth  to  Fort  Riley, 
Kansas. 

I  forward  also  the  maps  compiled  from  sketches  made  by  the  enlisted 
men  of  the  battalion,  in  eleven  sheets. 
Very  respectfully, 

N.  E.  BOWER, 
2d  Lieutenant,  Corps  of  Engineers, 

Topographical  Officer. 

GENERAL  REPORT  OF  THE  MARCH  FROM  FORT  LEAVEN- 
WORTH TO  FORT  RILEY,  KANSAS,  SEPTEMBER  8 

TO  SEPTEMBER  19,  1902. 

Being  a  summary  of  the  daily  reports. 
The  roadway.  The  road  is  the  ordinary  country  road.     It  is  fenced 

off  into  three  widths,  30  feet,  40  feet,  and  60  feet.     As 
a  rule  but  one  track  of  about  9  feet  width  has  been  used. 
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The  remainder  of  the  roadway  where  the  road  machine 
has  not  been  used  recently  is  grown  up  with  weeds,  sun- 
flowers, or  sometimes  underbrush.  Teams  can  pass 
anywhere  excepting  on  bridges,  but  it  would  scarcely 
be  advisable  to  move  two  abreast  even  on  the  best 
portions  excepting  in  emergencies.  In  some  places 
recent  repairs  have  been  made,  but  for  the  most  part 
few  repairs  have  been  made  in  the  past  year.  The 
numerous  hills  materially  aid  drainage,  and  these  with 
the  existing  side  ditches  keep  the  road  in  fair  condition. 
The  road  is  hilly  from  one  end  to  the  other.  Only  two 
marches  may  be  said  to  have  been  made  on  level  road, 
viz,  from  Reform  Farm  to  Silver  Lake  and  from  Silver 
Lake  to  St.  Marys,  a  total  distance  of  26.42  miles.  The 
roadway,  previous  to  reaching  Reform  Farm,  is,  however, 
much  more  hilly  than  afterwards.  The  worst  portion 
of  road  is  two  miles  on  either  side  of  St.  George.  This 
portion  combines  hills  with  deep  sand,  making  march- 
ing difficult,  but  the  advance  guard  bridge  train  was 
taken  through  with  two  mule  teams  per  wagon  without 
difficulty.  The  nature  of  the  soil  is  such  that  deep 
washouts  or  gullies  at  right  angles  to  the  road  are  numer- 
ous, causing  much  bridging.  Low  portions  of  the  road 
would  give  difficulty  in  very  wet  weather. 

Bridges.  All  large  bridges,  with  two  exceptions,  are  of  steel  or 

iron.  The  small  bridges  are  of  wood.  As  a  rule  they 
are  in  good  repair  and  sufficiently  strong  for  all  ordinary 
•  loads.     Their  height   is,  with   few   exceptions,  in    the 

small  bridges,  above  the  high  water  mark.  A  few 
large  bridges  have  pile  piers  or  abutments,  the  rest  have 
stone. 

Cities.  These  vary  in  size  from  50   (Lowemont)  to  3,500 

(Manhattan).  Topeka  has  40,000  population,  but  was 
not  passed  through.  Frame  buildings  are  used  through- 
out up  to  Reform  Farm.  Beyond  this  a  good  building 
stone  is  easily  gotten  and  consequently  many  stone  build- 
ings are  found  in  the  towns  and  villages.  Manhattan  is 
a  marked  example  of  a  city  built  in  the  neighborhood  of 
good  building  stone.  Every  place  has  at  least  one  rail- 
road passing  through.     Telegraphic  and  telephonic  com- 
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Railroads. 


Telegraph  lines. 


munication    is   easily    gotten   to   all    points,  and   rural 
delivery  prevails  throughout. 

Streams  are  found  in  sufficient  number  to  insure  water 
for  a  command  however  large  passing  through.  After 
passing  Reform  Farm  the  Kansas  River  is  nowhere 
more  than  two  or  three  miles  distant  and  in  many  places 
close  to  the  road.  The  banks  of  all  streams  and  of 
the  Kansas  River  in  places,  is  uncleared  land  and  hence 
they  can  be  located  a  long  way  off. 

The  country  may  be  said  to  be  hilly  throughout, 
including  the  reservations  at  the  termini  of  the  route. 
The  lay  of  the  land  greatly  favors  the  defensive.  The 
roadway  usually  visible  from  not  far  distant  hills.  The 
land  is  practically  all  farm  land  and  hedge  and  wire 
fences  are  everywhere  used.  Corn  is  very  extensively 
planted.  The  appearance  of  the  crop  indicates  a  very 
productive  soil.  Large  orchards  here  and  there  show  a 
heavy  yield  of  apples  this  year.  Hay  can  be  easily 
gotten  along  the  route.  From  one  point  about  3  miles 
north  of  Meriden  28  hay  stacks  were  counted.  Views 
of  15  or  20  miles  are  occasionally  gotten  from  an  emi- 
nence, but  usually  3  or  4  miles  is  the  limit. 

Camping  grounds  were  hired  in  advance  for  the  com- 
mand and  fuel,  hay  and  grain  were  purchased  from 
nearby  farmers  and  delivered  at  the  camp  grounds 
usually  before  it  was  reached.  The  places  chosen  were 
some  excellent,  some  quite  poor.  A  total  distance  of 
4.7  miles  was  lost  in  going  into  camps  selected  off  the 
main  road.  Camp  grounds  were  hired  at  all  places 
excepting  at  Kilmer  where  a  railroad  siding  was  occu- 
pied. Water  was  always  found  in  abundance  and  was 
generally  good. 

Railroads  were  found  in  all  the  towns  passed  through 
giving  connection  with  Leavenworth  or  Kansas  City. 
The  maps  give  these  roads  wherever  they  were  found. 

Telegraph  lines  in  general  are  along  all  the  roads 
passed  over. 

DIARY. 

The  command  comprised  the  1st  Battalion  of  En- 
gineers, with   the  advance  guard  bridge  train  and  the 
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pack  train.  A  detachment  of  the  Hospital  Corps  accom- 
panied. Leaving  Fort  Leavenworth  at  9.55  A.  M., 
September  8,  1902,  Fort  Riley  was  reached  at  10.45 
A.  M.,  September  19, 1902.  The  total  distance  marched 
was  143.86  miles.  Number  of  days  marching,  12; 
average  distance  per  day,  11.99  miles.  The  shortest 
march  was  7.12  miles  and  the  longest  15.94  miles. 
On  the  longer  marches  a  stop  of  about  1/^  hours  for 
lunch  was  taken.  The  total  distance  lost  in  going  into 
camps  was  4.7  miles.  The  total  distance  lost  in  taking 
wrong  roads  was  3.25  miles.  The  total  distance  there- 
fore might  have  been  reduced  to  135.91  miles. 

The  command  would  start  in  the  morning  at  hours 
designated  by  the  Commanding  Officer  the  preceding 
evening.  The  time  varied  between  6.30  A.  M.  and 
7.30  A.  M.     The  order  of  march  was  as  follows : 

The  advance  guard  (one  mounted  detachment  after 
the  reconnoissance  men  had  been  taken  away);  three 
dismounted  companies;  one  mounted  detachment  as 
train  guard ;  the  wagon  train,  followed  by  the  bridge  train ; 
the  pack  train;  the  rear  guard  (one  mounted  detach- 
ment). The  wagon  and  bridge  train  started  twenty 
minutes  after  the  dismounted  men,  and  the  pack  train 
twenty  minutes  later.  Halts  were  made  by  the  dis- 
mounted men  after  every  fifteen  minutes  of  marching 
and  the  teams  would  catch  up  with  them  at  the  end  of 
the  second  or  third  halt. 

The  weather  previous  to  and  on  the  march  was  dry. 
Two  light  showers  on  the  march  had  no  effect  on  the 
roads. 

Note. — Errors  have  doubtless  crept  into  this  report 
and  into  the  map  work,  but  every  possible  care  has  been 
taken  to  make  both  as  nearly  correct  as  possible. 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 

EXPLANATION  SHEET. 

(To  accompany  report.) 
Grades.  Grades  in  maps  are  expressed   in  degrees.     The  lop 

and  bottom  of  each  hill    is  marked   by  a  line  ai   right 
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angles  to  the  road,  and  an  arrow  between  these  lines 
shows  the  direction  of  water  flow. 

Numbers  inclosed  in  circles  correspond  to  numbers 
in  written  report  of  bridges. 

Numbers  inclosed  in  squares  correspond  to  numbers 
on  the  same  sheet  and  show  who  made  the  drawing  on 
which  they  were  placed. 

Letters  on  drawings  correspond  to  letters  in  written 
report. 

The  main  road  is  distinguished  by  having  no  numbers 
in  squares  on  any  of  its  pieces. 

Distances  were  taken  by  odometers  and  the  reconnois- 
sance  parties  got  their  distances  by  the  time  method. 

To  obtain  distances  by  the  former  odometers  were 
put  on  both  front  wheels,  and  the  average  number  of 
revolutions  and  the  average  circumference  of  the  wheels 
used  to  compute  the  distance. 

In  the  latter  case  the  best  results  were  gotten  by  tim- 
ing the  horses  in  pairs,  and  having  a  paper  scale  made 
and  pasted  on  the  rule  of  the  sketching  case. 

The  Cavalry  Sketching  Case  was  used  exclusively. 
Method  of  getting       The  reconnoissance  party,  consisting  usually  of  four 
and  using  sketches.  ^^  ^^^  ^^^^^^  ^^^^^^^   ^^^  ^^^^   ^^^^^^  ^^^  column.      The 

best  man  was  given  the  main  road  and  usually  one  man 
detailed  to  assign  the  other  pairs  to  side  roads.  Proper 
marking  was  put  on  all  side  sketches  so  that  they  could 
be  quickly  placed  when  brought  in.  In  addition,  patrols 
were  sent  out  on  long  routes  to  bring  in  maps  of  adja- 
cent and  sometimes  parallel  roads.  This  brought  in 
much  valuable  information,  as  the  maps  attest.  The 
second  best  men  were  usually  placed  on  these  patrols. 
As  soon  as  camp  was  pitched  the  drawings  were 
assembled  in  a  tent  set  aside  for  this  purpose  and  the 
map  compiled.  The  map  could  be  put  in  fairly  good 
form  in  two  hours  after  the  command  arrived  at  the 
spot,  but  frequently  extra  work  was  put  on  them  and 
the  enlisted  men  were  permitted  to  work  till  late  in  the 
evening.  All  the  outside  work  excepting  about  3  miles 
of  over  300  miles  of  road  was  done  by  enlisted  men. 
They  were  used  frequently  in  helping  compile  the  maps 
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and  put  finishing  work  on  them,  whirh  rhcy  did  c  hccr- 
fully. 

N.  K.  BOVVLK, 
2d  Lieut..  Corps  of  Kn^ineer^. 

I  opojjraphual  (}fhirr 
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RHPOR 1"  No.  1. 

Fort  Leavenworth  to  Lowemont.  Kansas.  Sept«rfnU.f  H. 

1%2. 

The  roadway.  q-j^^  ^^^j  ^^^  ^j^^,  ordinary  djrt  r^jad.  fairly  well  dr*ir**-0 

by  thrf»win^  or  vcrapintr  dirr  from  ihc  ^ijtt«rf  t^  i^j*; 
center.  No  repairs,  howe"»tr-  Mrern  ?o  t^v«:  f^icrj  T«*'j«' 
recently.  Fo-  ai"Krj:  "^  m  ]*r^  ?h^  wifj'fj  -  '^^'^  f'r-fr'.  *ftj^f 
thaL  ^.^i  fee:  >:f>rjt  fo;  rt^ja-"  ;-.  "-jot  t,*:,,*  3,4  ^awi 
but  f-'re?:  T.TT/be:  :-:?:'  tr/*  ''y  "-orfjij"/;.  v.*;-  pi*t":5  '*;^  V 
j: i^rien   f  orj "» e.-.-  er :  ]  >        -/  j  i; '  •  -  '.-^   » •  *:   if  •  r ';    '  ■   ♦."  ■'^;..  - 

'I       wiTi^'       *',''*     «.*.••-*"••■        ;. ''i*  *    -•<*'<     V:.-;"    ^  *  •;    '/ 
III  -.»-:. -ar     '.r/r-'iT"        '   i"-'  *'   '*^J*  ' 

'-at'"'.  *'A    '.      -"  -.-  :r*.  *»,    '.  -1-.;  «.'*  :''••''  '•.•*«'*  «••'.  '-•'•*- 

Til*       r.         :    -Ti.*-        •       i'  "  ;/  I'    ,  "i"  •  -i.        ','*.*/ 

Til.':    .-.      "■:*/     i  ■«'.      ■•'    »i   •'  .'•  •'    •■•'*       *   ■'•   '     ^ 

■tiv-.r.    -:ii*     If*.  —  -      '          '     /♦'*•.:      ','  '         ••    '    <  ■■'      ■*•••• 
V'.iiUt    5rFi-.r;      •    r,    -r«. r       ,  -  .  •       /  ,'  ,-         •        '  y.v 
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for  short  distances  only.     A  view  of  many  miles  gotten 
when  near  and  at  Lowemont. 
c:ainpin>i  krrouiids.        Very  good  at  J^owemont.     No  good  places  for  large 

command  intermediate  on  account  of  scarcity  of  water. 
A  grove  about  3  miles  from  Fort  Leavenworth  large 
enough  for  two  regiments  to  camp.  Water  would  have 
to  be  gotten  at  farmhouses.  Water  at  Lowemont  was 
gotten  from  ponds  and  railroad  station-house. 
Railroads.  See  maps. 

Telejrraph  lines.  After  passing  railroad  cut,  15  wires  to  Lowemont ; 

usual  wood  poles. 

N.  E.  BOWER, 
2d  I^ieut.,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  NO.  2.       . 
jyowemont  to  Easton,  Kansas,  September  9,  1902. 

I'he  roadway.  Country  road,  varying  between  20  and  60  feet   in 

width  as  fenced  oflF,  but  scarcely  ever  more  than  9  feet 
can  be  called  road.  The  rest  would  require  much  work 
to  make  it  passable.  All  grades  given  in  accompanying 
drawing.  Attention  is  invited  to  several  hard  grades  in 
this  march.  Timber  for  repairs  easily  gotten.  Hills 
give  good  drainage  of  one  kind.  Road  scraper  was  used 
recently  on  part  of  this  road.  One-half  mile  east  of 
Easton  is  a  defile  one-third  mile  long.  High  and  heavily 
wooded  flanks  and  bad  road  through  it. 
Bridges.  The  following  bridges  were  found  on  the  march : 

1st.  Wood ;  8-foot  span,  6  feet  high ;  stone  abutments ; 
2x  10  inch  balk  and  logs;  1/^  inch  and  2  inch  plank; 
cross  gully;  condition  good. 

2d.  Wood ;  10-foot  span,  6  feet  high ;  stone  abutments ; 
2x  10  inch  balk  and  logs;  2  inch  plank;  condition  good. 

3d.   Four  plank  wide;  4  feet  high;  condition  good. 

4th.  Wood;    8-foot  span;    3  feet  high;    stone  abut- 
ments; same  material  as  second;  condition  poor. 
(2)        Note. — ^This  bridge  broke  down  under  the  advance 
guard  bridge  train. 

5th.  Wood ;  three  plank ;  2  feet  high. 
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6th.  Wood;  110  feet  (paced);  25  feet  above  water; 
width,  15  feet;  approaches  of  30  foot  and  20  foot  spans; 
simple  Warren  truss ;  good  stone  piers ;  roofed. 

7th.  Wood ;  trestle  bridge,  two  trestles,  rotting ;  one 
post  reinforced  with  plank;  length,  40  feet;  height,  25 
feet;  width,  15  feet;  pile  abutments ;  strength  doubtful 
for  siege  guns.  This  bridge  could  easily  be  repaired  or 
reinforced  by  timbers  from  adjacent  woods. 

Time,  7.40  A.  M.,  10.30  A.  M.;  distance,  7.12  miles; 
teams  must  march  single;  two  abreast  only  after  much 
road  work. 

Easton ;  population,  400 ;  principal  buildings,  Leaven- 
worth, Kansas  and  Southwestern  Railroad  station,  post- 
office;  telegraph  and  telephone  to  all  points ;  three  grocery 
stores,  two  hardware  stores,  two  blacksmiths  and  wagon 
makers.  This  place  would  be  difficult  of  defense,  as  it 
lies  in  an  amphitheater,  surrounding  hills  being  close. 

Big  Stranger  Creek;  width  now,  15  feet;  very  muddy; 
slow  current;  steep  banks,  giving  considerable  depth 
when  high. 

Greatly  favors  the  defensive ;  soil  very  fertile ;  corn  is 
the  principal  crop  raised.  A  view  of  about  10  miles  is 
gotten  to  either  side  of  the  road  almost  the  entire  dis- 
tance. Large  fields  of  kaffiir  corn  were  passed.  All 
arms  could  operate  in  this  region. 

At  Easton,  water  was  gotten  from  a  branch  of  the  Big 
Stranger  Creek.  Farm  house  wells  would  have  to  be 
depended  on  at  intermediate  stopping  places.  Other- 
wise suitable  ground  in  many  places. 

Leavenworth,  Kansas  and  Southwestern  Railroad, 
given  on  map. 

None  on  road. 

N.  E.  BOWER, 

2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 

REPORT  NO.  3. 

Easton  to  Winchester,  Kansas,  September  10, 1902. 
Usual  dirt  road ;  the  first  two  miles  30  feet  wide,  after 
that  40  feet  wide;  entire  width  passable  and  well  drained, 
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8th.  Wood;  span,  10  feet;  height,  4  feet. 
9th.  Wood;  seven  plank;  height,  4  feet. 
10th.  A-shaped  bridge;  height,  4  feet. 
11th.  Wood;  eight  plank;  height,  4  foot. 
Time,  6.55  A.   M.,  2  P.   M.;    one  and  one-quarter 
hour's  stop  for  lunch;  distance,  15.94  miles. 

Dunavant,  small  country  village  of  70  population; 
buildings,  blacksmith  shop  and  lumber  yard;  Kansas 
City  and  Northwestern  Railroad  depot,  four  passenger 
trains  daily;  telegraph  and  telephone  to  all  points;  frame 
buildings,  difficult  of  defense. 

None  of  any  importance;  small  ones  shown  in  map. 
Generally  hilly;  at  A-A  large  table  lands  or  plateaus 
of  striking  appearance;  the  river  valley  stretches  out  in 
prominent  view  traveling  from  B  to  B;  soil  good  and 
productive;  corn  the  principal  crop  raised;  farm  houses 
scattered  at  intervals  of  miles  and  fractions  of  miles. 

A  large  body  of  men  could  encamp  in  the  vicinity  of 
Osawkie  as  the  Delaware  River  would  furnish  ample 
water  for  all  purposes  except  drinking,  and  numerous 
wells  would  supply  this. 

The  Kansas  City  and  Northwestern  Railroad  at  Dun- 
avant, and  the  Leavenworth,  Topeka  and  Southwestern 
Railroad  at  Osawkie. 

Three  wires  from  Winchester  to  near  Dunavant,  where 
six  more  wires  join  from  the  south;  poles  poor,  of  5 
inches  diameter  and  bark  on. 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 


I- 


,.5 


REPORT  NO.  5. 

Osawkie  to  Kilmer,  Kansas,  September  l*'l902. 

Ordinary  country  road,  varying  in  width  30  to  40 
feet;  road  reasonably  well  drained  and  hilly;  fences, 
barb  wire  and  a  few  miles  of  hedge ;  all  grades  given  on 
map;  between  Meriden  and  Kilmer  the  wrong  road 
was  taken,  and  this  road  was  very  poor  and  hilly;  the 
proper  road  was  reported  much  better. 
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List  of  bridges. 


(13) 


(14) 

(15) 
Rate  of  march. 
Villages. 


Streams. 


List  of  bridges : 
1st.  Bow-string  truss,  steel  span,  125  feet;    30-foot 
(12)    approach;    stone  piers  and  abutments;    height,  20  feet 
above  water. 

2d.  Six  planks;  height,  3  feet;  condition  good. 
.3d.  Three  plank;  height,  2  feet;  condition  good. 
4th.  Six  plank;  height,  2  feet;  condition  good. 
5th.   Four  plank;  height,  2  feet;  condition  good. 
6th.  Stone  culvert  over  gully;  8-foot  arch;  condition 
good. 

7th.  Four  plank;  height,  2  feet;  condition  good. 
8th.  Wood;    span,  8  feet;  height,  2  feet;  condition 
good. 

9th.  Wood;  span,  6  feet;  height,  2  feet;  condition 
good. 

10th.  Wood;  span,  4  feet;  height,  4  feet;  condition 
good. 

11th.  Wood;  span,  8  feet;  height,  8  feet;  condition 
good. 

12th.  Warren  truss;  steel  span,  80  feet;  height,  20 
feet;  stone  abutments.  A  200-foot  railroad  trestle  just 
north  of  this  bridge;  condition  good. 

13th.  Wood;  span,  8  feet;  height,  8  feet;  condition 
good. 

14th  and  15th.   Four-foot  boxes;  condition  good. 
16th.  Wood;  span,  15  feet;  height,  6  feet ;  condition 
good. 

17th.  Wood  and  iron  queen  post  truss;  60-foot  span; 
height,  20  feet  above  water;  pile  piers;  condition  good. 
18th.  Culvert,  40  feet;  height,  12  feet;  condition  good 
Time,  6.40  A.  M.,  12.20  P.  M.;  distance,  15.39  miles. 
Osawkie;     population,    300;     post-office,    telegraph 
office,  one  blacksmith  shop,  three  hardwares;    Leaven- 
worth, Topeka  and  Western  Railroad  depot. 

Meriden;  population,  300;  post-office,  Atchison, 
Topeka  and  Santa  Fe  Railroad  station,  and  a  branch  of 
the  Leavenworth,  Topeka  and  Southwestern  Railroad 
depot,  one  blacksmith,  two  hardware  stores,  bank,  livery 
stable ;  telegraph  and  telephone  to  all  points. 

Delaware  River,  30  feet  wide  to  50  feet  wide,  depend- 


Country. 


Camp  grounds. 

Railroads. 
Telegraph  lines. 


The  roadway. 


Bridges. 


injj  on  the  weather.  Rock  Creek,  width,  30  feet;  very 
muddy;  stream  crossed  by  bridge  (No.  14  on  map),  40 
feet  wide;  stream  crossed  by  culvert  (15)  6  feet  wide. 

Hilly  and  under  good  state  of  cultivation ;  view  wide; 
village  of  Rock  Creek  and  dome  of  State  capitol  visible 
from  point  B  on  map ;  pyramid-shaped  hill  overlooking 
Meriden  at  C;  wire  and  hedge  fences  used  extensively. 

Suitable  camp  grounds  cpuld  be  gotten  along  the 
streams  mentioned  above. 

See  map. 

Two  wires  to  M  eriden ;    place  for  six  more ;    usual 

wood  poles. 

N.  E.  BOWER, 

2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  NO.  6. 
Kilmer  to  Reform  Farm,  Kansas,  September  13,  1902. 

Country  road  ;  fairly  well  drained  and  hilly,  as  shown 
on  map ;  width,  30  to  60  feet ;  weeds  and  underbrush 
on  either  side  of  beaten  path. 

List  of  bridges : 

1st.  Seven  plank;  height,  2  feet;  condition  poor. 

2d.  Two-foot  box. 

3d.  Wood  ;  span,  1 0  feet ;  height,  2  feet ;  condition 
good. 

4th.  Wood;  span,  6  feet;  height,  2  feet;  condition 
good. 

5th.  Wood ;  span,  8  feet ;  height,  2  feet ;  condition 
good. 

6th.  Wood;    span,  8  feet;    height,  4  feet;    condition 
good. 
<16)        7th.   Bowstring  truss;   steel  span,  60  feet;   height,  8 
feet  above  water;    pile  abutments;    10-foot  approach: 
condition  good. 

8th.   Five  plank;  height,  2  feet;  condition  good. 

9th.  Wood;  span,  10  feet;  height,  3  feet;  condition 
good. 

10th.  Wood ;  span,  6  feet ;  height,  8  feet ;  condition 
good. 
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(17) 


Rate  of  march 
Villages. 


Streams. 


Country. 


Camp  grounds. 

Railroads. 
Telegraph  lines. 


11th.  Steel  truss;  span,  65  feet;  height,  30  feet; 
approaches  of  40  feet  and  25  feet;  very  good  stone  piers. 

Time,  7  A.  M.,  10  A.  M.;  distance,  9.2  miles. 

Kilmer ;  nothing  more  than  a  railroad  siding ;  Atchi- 
son, Topeka  and  Santa  Fe  Railroad  passes  here  (through 
trains.) 

Indian  Creek;  15  to  20  feet  wide;  clear  water. 

Soldier  Creek;  30  feet  wide,  4  to  5  feet  deep;  banks 
steep,  muddy. 

Rolling  farm  lands;  fields  divided  by  hedge  and  barb 
wire  fences ;  dome  of  capitol  visible  at  A  and  B  and 
frequently  thereafter. 

Camp  grounds  could  be  gotten  along  either  of  the 
streams  mentioned  above. 

None  along  route. 

Two  wires ;  place  for  eight  more ;  part  of  the  road 
had  four  wires;  usual  wood  poles. 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 
Topographical  Officer. 


The  roadway. 


Bridges. 

Rate  of  march. 
Villages. 


Streams. 


REPORT  NO.  7. 

Reform  Farm  to  Silver  Lake,  Kansas,  September  14, 

1902. 

Road,  60  feet  wide,  practically  level,  low,  and  straight; 
difficult  or  impossible  of  drainage;  wire  and  hedge 
fences;  swampy  places;  considerable  sand  in  road, 
thought  to  be  bad  in  wet  weather,  but  an  inhabitant  of 
Silver  Lake  stated  that  he  had  hauled  two-ton  loads  to 
Topeka  with  three  horses  in  all  kinds  of- weather. 

No  bridges. 

Time,  7.30  A.  M.,  11.30  A.  M. ;  distance,  11.68  miles. 

Silver  Lake;  population,  250;  blacksmith  shop,  post- 
office  ;  telegraph  and  telephone  lines  to  all  points ;  about 
six  stone  buildings  here;  a  main  line  of  the  Union 
Pacific  Railroad  passes  through. 

No  streams,  but  Silver  Lake  is  a  considerable  body  of 
water. 
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(18) 


(19) 


(20) 


Rate  of  march. 


Villages  and  cities. 


Generally  level,  soil  sandy;  view  of  two  or  three 
miles  either  side  of  road ;  dome  of  capitol  and  Wash- 
burne  College  in  view  to  south  of  road. 

Would  generally  be  chosen  near  the  river  which 
averages  three-quarters  of  a  mile  from  "  the  lower  road." 
(See  map.) 

A  main  line  of  the  Union  Pacific  Railroad  is  near  the 
road  the  entire  distance. 

Twelve  wires  with  usual  wood  poles. 

N.  E.  BOWER, 
2d  Lieut,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  NO.  8. 
Silver  Lake  to  St.  Mary's,  Kansas,  September  15,  1902. 

Dirt  road,  40  feet  wide;  fences,  hedge  and  barbed 
wire;  this  road  averages  about  8  feet  below  the  adjacent 
railroad  track,  and  drainage  is  difficult  or  impossible. 

The  following  bridges : 

1st  and  2d.  Wood;  span,  10  feet;  8-foot  stone  abut- 
ments; condition  good. 

3d.  Steel  truss  bridge ;  span,  70  feet ;  height,  25  feet ; 
stone  abutments ;  condition  good. 

4th.  Wood  box ;  4  x  4  feet ;  condition  good. 

5th.  Wood;  span,  8  feet;  height,  4  feet;  condition 
good. 

6th.  Wood ;  span,  8  feet ;  height,  3  feet ;  condition 
good. 

7th.  Wood;  span,  6  feet;  height,  3  feet;  condition 
good. 

8th.  Stone;  span,  20  feet;  height,  8  feet;  condition 
good. 

9th.  Queen  post  truss;  span,  14  feet;  height,  8  feet; 
stone  abutments. 

Time,  6.30  A.  M.,  1.20  P.  M.;  distance,  14.74 
miles;  halt  of  one  and  one-third  hours  for  lunch. 

Kingsville,  about  30  population  ;  stock  yards  and  rail- 
road station;  2.6  miles  from  Silver  Lake  on  main  road. 

Rossville,  population,  600 ;    blacksmith  shop,  livery 
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Camp  grounds. 
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Telegraph  lines. 


The  roadway. 


•Bridges. 


(21) 


stable,  stock  yards,  stores  of  all  kinds,  and  bank;  tele- 
graph and  telephone  to  all  points. 

St.  Mary's,  city  of  1,500;  site  of  St.  Mary's  College, 
boys'  school.  Catholic,  registers  300  students  in  addi- 
tion ;  principal  street  has  many  stone  buildings  on  either 
side;  site  of  camp  overlooks  the  whole  city;  difficult  of 
defense;  Union  Pacific  Railroad  depot. 

1.  Cross  Creek,  at  Rossvile,  25  feet  wide,  with  steep 
banks,  possibly  very  deep  in  wet  weather. 

2.  Burbony  Creek. 

3.  Creek  under  bridge  No.  (20),  8  to  10  feet  wide, 
near  St.  Mary's. 

Rolling  farm  lands;  for  three  miles  before  getting  to 
St.  Mary's  hills  to  the  north  control  the  road;  open 
country  to  the  left. 

The  site  at  St  Mary's  was  well  chosen  on  a  hill  over- 
looking the  city;  water  was  gotten  from  wells  at  the 
bottom  of  the  hill. 

Union  Pacific  Railroad  runs  parallel  to  road.  (See  map.) 

Twelve  wires  on  road  and  twelve  on  railroad;  usual 

wood  poles. 

N.  E.  BOWER, 

2d  Lieut,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  No.  9. 
Sl  Mary's  to  Waumega,  Kansas,  September  16,  1902. 

Dirt  road,  generally  30,  40,  and  60  feet  wide,  and  in 
fair  condition;  no  unusual  grades  or  very  bad  places; 
all  grades  given  on  map;  last  four  miles  of  road  a  road 
scraper  had  been  used  recently. 

Bridges : 

1st.  Stone  culvert;  8  feet  long,  4  feet  high;  condition 
good. 

2d.  Steel  truss;  span,  30  feet;  height,  10  feet;  condi- 
tion good. 

3d.  Wood;  span,  6  feet;  height,  4  feet;  stone  abut- 
ments; condition  good. 

4th.  Seven  plank ;  height,  4  feet ;  width  of  this  bridge 
about  50  feet. 
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5th.  Steel  truss;  span,  20  feet;  height,  10  feet;  ap- 
proach, 10  feet;  stone  abutments;  condition  good.* 

6th,  Steel  truss;  span,  20  feet;  height,  20  feet;  ap- 
proach, 10  feet;  stone  abutments;  condition  good. 

7th.  Stone  culvert  20  feet  long,  8  feet  high ;  stone 
abutments;  condition  good. 

8th.  Steel  truss ;  span,  30  feet ;  height,  15  feet ;  stone 
abutments;  condition  good. 

9th.  Steel  truss;  span,  120  feet;  height,  30  feet;  ap- 
proaches, 35  feet  on  either  side;  pile  abutments;  condi- 
tion good;  bridge  in  need  of  repairs;  railroad  bridge 
within  100  feet  and  strong;  both  have  stone  piers  and 
abutments. 

10th.  Wood;  span,  10  feet;  height,  8  feet;  near 
camp;  condition  good. 

Time,  6.40  A.  M.,  1.35  P.  M.;  one  and  one-third 
hour  halt  for  lunch;  distance,  15.65  miles. 

Belvue;  population  about  200;  post-ofEce,  telegraph 
and  telephone  offices. 

Waumega;  population  about  1,900 ;  apparently  flour- 
ishing little  town  on  the  Union  Pacific  Railroad;  sev- 
eral stone  stores  and  dwellings. 

1.  Fitzgerald  Creek,  8  feet  wide;  banks  wooded  .and 
steep. 

2.  Riley  Creek,  clear  water. 

3.  Terrain  Creek. 

4.  Deep  Creek,  20  feet  wide  now;  banks  very  steep. 

5.  Lost  Creek,  small  stream  of  clear  water. 

6.  Vermilion  River,  about  65  feet  wide;  muddy  and 
very  steep  banks;  banks  wooded. 

Rolling  farm  lands  intersected  with  barb  wire  and 
hedge  fences. 

Can    be   gotten   near  any  of   the  above  mentioned 

streams.  That  at  Waumega  excellent  for  small  com- 
mand, say,  one  or  two  regiments.  City  water  can  be 
gotten. 

The  Union  Pacific  Railroad  is  In  touch  all  along  the 
route. 

Some  places  ten  wires;  about  four  wires  the  entire 
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distance;  usual  wood  poles. 

N.  E.  BOWER, 

2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  NO.  10. 
Waumega  to  Elbow  Creek,  Kansas,  September  17, 1902. 

The  roadway.  Road  narrow,  crooked,  and  hilly  for  about  two  miles 

after  leaving  Waumega;  about  one  mile  through  woods, 
road  good  then  till  within  about  two  miles  from  St. 
George.  Here  sand  was  struck  and  hills.  In  some 
places  roadway  was  very  narrow,  due  to  washouts.  Sand 
continued  for  about  two  miles  beyond  St.  George. 
These  four  miles  were  by  far  the  worst  road  of  all  for 
marching  over  or  hauling  heavy  loads  over  in  dry 
weather.  At  A  the  road  is  low  and  surrounding  country 
swampy.  Water  covered  the  road  for  a  distance  of  75 
feet  to  a  depth  of  12  inches.  The  dismounted  men  took 
the  railroad  track. 

Bridges.  Bridges : 

1st.  Culvert  30  feet,  20  feet  high ;  dry  creek. 
2d.  Wood;  span,  18  feet;  height,  10  feet;  condition 
fair. 

(26)  3d.  Wood;  span,  10  feet;  height,  4  feet. 

(27)  4th.  Wood;  span,  20  feet;  height,  8  feet ;  stone  abut- 
ments; condition  good. 

5th.  Wood ;  span,  8  feet ;  height,  4  feet ;  clear  water ; 
condition  good. 

The  bridge  across  the  Kansas  River  is  a  steel  one  of 
six  bays  resting  on  brick  piers;  condition  good. 

(28)  6th.  Steel  truss;  span,  40  feet;  height,  15  feet. 

7th.  Wood  truss  bridge;  span,  20  feet;  height,  4 feet. ; 

(29)  stone  abutments.     Probably  too  weak  for  siege  guns  but 
can  be  flanked  without  great  difficulty. 

8th.  Wood;  span,  6  feet;  height,  6  feet;  stone  abut- 
ments; condition  good. 

9th.  Wood;  span,  10  feet;  height,  6  feet;  condition 
good. 

10th.  Wood;  span,  6  feet;  height,  2  feet;  condition 
good. 
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11th.  Wood;  span,  10 feet;  height,  6  feet;  condition 
good. 

12th.  Wood;  span,  7  feet;  height,  2  feet;  condition  good. 

13th.  Wood;  span,  6  feet;  height,  2  feet;  condition  good. 

14th.  Wood;  span,  8  feet;  height,  2  feet;  condition  good. 

15th.  Steel  truss  bridge;  span,  40  feet;  strong  stone 
abutments;  height,  30  feet;  condition  good. 

16th.  Wood;  span,  10  feet;  height,  10  feet;  stone 
abutments;  condition  good. 

17th.  Wood;  span,  6  feet;  height,  2  feet;  condition  good. 

Time,  6.30.  A.  M.,  1  P.  M.;  one  and  one-third 
hours  halt  for  lunch ;  distance,  14  miles. 

St.  George,  population,  200;  wagon  works,  Union 
Pacific  Railroad  station,  stone  buildings. 

1.  Woody  Creek. 

2.  Black  Jack  Creek,  about  8  feet  wide  and  2  or  3 
inches  deep;  water  very  clear. 

3.  Elbow  Creek,  width,  10  feet ;  1  to  2  feet  deep ; 
banks  very  steep. 

Hilly  and  woods  only  along  streams.  At  C  is  a  line 
of  hills  commanding  the  road  for  several  miles.  At  B 
the  road  climbs  along  a  side  hill. 

The  camp  ground  at  Elbow  Creek  was  in  a  field  and 
plenty  of  water  was  at  hand.  Here  was  ample  room  for 
a  brigade  encampment. 

The  Union  Pacific  Railroad  is  followed,  crossed,  and 
recrossed. 

None  to  St.  George  (error  in  map),  after  that  four  to 
Elbow  Creek ;  usual  wood  poles. 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 


REPORT  NO.  11. 
Elbow  Creek  to  Eureka  Lake,  Kansas,  September  18, 

1902. 

Country  road  of  30  and  40  feet  widths.     Generally 

in  good  condition  in  dry  weather,  but  probably  bad  in 

wet  weather.     Defile  and  hilly   road  at  A,  after  that 

swampy  road,  especially  so  at  B,  where  water  covered 
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(32) 
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road  to  depth  of  18  inches  and  dismounted  men  passed 
via  the  railroad. 

1st.  Bridge  of  three  120-foot  spans,  bow-string  trusses, 
steel,  and  100-foot  trestle  approach,  wood ;  height,  35 
feet  above  water ;  good  stone  piers  and  abutments. 

2d.  200  feet  south  railroad  bridge  of  two  steeltruss, 
spans  of  150  feet  each  and  150-foot  trestle  approach ; 
excellent  stone  piers  and  abutments  ;  new  piers  300  yards 
below  for  a  bridge. 

3d.  Bridge,  75-foot  span,  steel  truss ;  height,  25  feet ; 
approach,  25  feet ;  good  stone  abutments  ;  200  feet  south 
of  railroad  bridge  of  similar  construction  but  stronger. 

4th.  Wood;  span,  8  feet;  height,  8  feet;  condition  good. 

Time, 7.30  A.  M.,  11.15  A.  M. ;  distance,  10.96miles. 

Manhattan,  population,  3,500  ;  many  stone  buildings. 
Nearly  all  stone  on  both  sides  of  principal  street ;  good 
building  stone  at  C  and  perhaps  nearer. 

Eureka  Lake,  summer  hotel. 

1.  Big  Blue  River;  width,  125  feet,  probably  twice 
as  wide  in  wet  weather. 

2.  Wild  Cat  Creek;  width,  10  feet,  and  1  or  2  feet 
deep.  Gets  probably  75  feet  wide  and  10  feet  deep  in 
wet  weather. 

3.  Kansas  River  near  at  all  times. 

Hilly  and  in  many  places  covered  with  rocks  in  the 
neighborhood  and  west  of  Manhattan. 

Good  camp  grounds  at  D  and  at  Kureka  Lake  for 
one  or  two  regiments. 

Union  Pacific  Railroad  close  to  road  at  all  times. 

Four  wires  to  Manhattan;   Manhattan,  three  or  four 

to  Eureka  Lake,  including  an  electric  light  wire;  usual 

wood  poles. 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 

REPORl^  NO.  12. 

Eureka  Lake  to  Fort  Riley,  Kansas,  September  19,  1902. 
Reconnoissance  only  to  reservation  limits. 

Country  road  in  very  good  condition  in  dry  weather, 
probably  bad  in  wet  weather;  hills  give  fair  drainage  till 
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(35) 


(36) 


the  reservation  is  reached,  after  that  the  roadway  is  low 
and  quite  level. 
Bridges.  1st.  Wood;  king  post  truss,  span,  15  feet;  height,  7 

(34)    feet;  stone  abutments;  fair  condition. 

2d.  Wood;    span,  4  feet;    height,  4  feet;    condition 
poor. 

3d  and  4th.  Two-foot  boxes;  condition  poor. 
5th.  Same  as  first,  excepting  height,  10  feet;  condi- 
tion good. 

6th.  Wood;    king  post   truss,  height,  4  feet;    floor 
poor;  stone  abutments. 

7th.  Wood;  span,  12  feet;  height,  8  feet;  condition 
good. 

Time,  7  A.  M.,  10.45  A.  M.;   distance,  9.98fmiles. 
Ogden,  population  about  200;  blacksmith  shop  and 
wagon  works,  post-office,  Union  Pacific  Railroad  station. 
None  of  any  importance. 

Rolling  farm  land  intersected  by  barb  wire  and  hedge 
fences. 

None   suitable  en  route  on  account  of   scarcity  of 
water  in  dry  weather. 

The  Union  Pacific  Railroad  close  at  hand  at  all  times 
after  the  first  three  miles. 

Two  wires  with  usual  wood  poles. 

(Reservation  limits.) 

N.  E.  BOWER, 
2d  Lieut.,  Corps  of  Engineers, 

Topographical  Officer. 


Rate  of  march. 
Villages. 

Streams. 
Country. 

Camp  grounds. 
Railroads. 

Telegraph  lines. 


Headquarters,  1st  Battalion  of  Engineers, 

Camp  Ludlow,  Fort  Leavenworth,  Kansas, 

September  7,  1902. 
General  Orders  No.  75. 

Extract. 

>ic  *  *  *  *  *  * 

6.  Lieutenant  N.  E.  Bower,  Corps  of  Engineers,  is  detailed  as  topo- 
graphical officer. 

By  order  of  Major  Leach: 

H.  BURGESS, 
1st  Lieut.,  Corps  of  Engineers, 

Adjutant. 
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Near  Belvue  the  south  road  was  taken,  passing  through  Belvue  instead 
of  going  around  it  on  the  north.  This  road  was  quite  muddy  and  would 
be  worse  than  the  uppier  road  in  wet  weather,  while  it  is  not  appreciably 
shorter.     (See  maps.) 

Kilmer  was  not  passed  through.  Instead  of  turning  east  when  at  a 
point  1/4  miles  west  of  Kilmer  the  command  continued  north  2  miles, 
then  turned  east  following  the  main  telegraph  line  into  Meriden.  The 
distance  is  the  same  as  through  Kilmer.  The  good  road  from  Kilmer  to 
Meriden  was  sketched  by  one  of  the  parties  and  will  be  involved  in  the 
map. 

The  post  was  approached  from  the  south  road  and  the  engineers'  bar- 
racks terminated  the  march. 

DIARY. 

The  command  consisted  of  the  four  mounted  detachments,  one  escort 
wagon,  the  pack  train,  and  the  advance  guard  bridge  train.  The  return 
trip  was  made  in  seVen  days,  covering  a  total  distance  of  143.39  miles.  The 
average  rate  of  marching  was  20.48  miles.  The  longest  march  was  27.16 
miles,  and  the  shortest  march  was  14  74  miles.  The  only  rain  encoun- 
tered en  route  was  light  showers  at  St.  Mary's  after  the  command  had 
gotten  into  camp. 

N.  E.  BOWER, 
2d  Lieut,  Corps  of  Engineers, 

Topographical  Officer. 


1st  Endorsement, 

Hdqrs.  1st  Battalion  of  Engineers, 

Camp  Root,  Fort  Riley  Reservation,  Kansas, 

September  25, 1902. 

Respectfully  forwarded  to  the  Adjutant-General,  Maneuver  Division, 
report  and  itinerary  inclosed  herewith. 

The  maps  submitted  are  originals.  It  has  not  been  possible  to  repro- 
duce them  on  account  of  the  dark  weather  which  has  prevailed.  It  is 
desired  to  take  up  the  work  of  reproduction  as  soon  as  weather  permits, 
and  with  this  object  in  view  I  request  the  return  of  these  maps  as  soon  as 
the  Commanding  General  has  examined  them. 

SMITH  S.  LEACH, 

Major,  Corps  of  Engineers, 

Commanding  1st  Battalion  of  Engineers. 
559-1902. 
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Then  followed  the  bridge  train,  accompanied  by  Company  C  as  a  guard, 
then  the  pack  train  and  finally  the  mounted  detachment  of  one  company 
as  a  rear  and  provost  guard. 

Camps  were  made  on  sites  determined  before  the  march  was  begun, 
and  fuel  and  forage  were  supplied  by  local  contractors.  The  sites  selected 
were  at  Lowemont,  Easton,  Winchester,  Osawkie,  Kilmer,  Topeka, 
Reform  Farm,  Silver  Lake,  St.  Mary's,  Wamego,  Elbow  Creek,  and 
Eureka  Lake. 

The  battalion  was  rationed  at  Fort  Leavenworth  for  six  days,  except 
the  meat  component  which  was  for  three  days.  Fresh  beef  was  supplied 
at  Winchester,  Kilmer,  Topeka,  St.  Mary's,  Wamego,  and  Manhattan. 
Six  days*  rations  except  fresh  meat  were  drawn  at  Topeka. 

At  each  camp  the  battalion  was  disposed  in  a  rectangle,  with  one  side 
occupied  by  the  picket  line  of  the  mounted  detachments. 

The  camp  guard  was  composed  of  the  picket  line  guard  and  one  post 
on  each  of  the  other  sides.  Eight  reliefs  were  mounted,  giving  each 
sentinel  one  tour  of  about  \%  hours.  Each  relief  was  in  charge 
of  a  non-commissioned  officer.  On  reaching  the  vicinity  of  camp  the 
advance  guard  posted  a  mounted  picket  on  each  road.  These  pickets 
were  relieved  at  2-hour  intervals  by  members  of  the  same  detachment 
until  6  P.  M.,  when  the  camp  guard  was  mounted,  at  which  time  a  picket 
post  of  a  non-commissioned  officer  and  four  men  was  posted  on  each  road, 
and  the  mounted  pickets  withdrawn. ,  An  officer  of  the  day  was  detailed 
for  duty  from  6  P.  M.  until  reveille. 

The  medical  stores  supplied  for  the  march  were  inadequate  in  variety 
and  quantity.  There  was  not  more  than  enough  foot  powder  for  issue  to 
a  dozen  men.  There  was  no  quinine,  though  it  was  entered  on  the  list 
on  the  lid  ot  the  box.  There  were  no  liniments.  The  surgeon  tele- 
graphed for  quinine  and  foot  powder  and  these  were  supplied  at  Meriden. 

The  sick  report  was  not  large  at  any  time.  A  corporal  of  Company  D 
was  kicked  in  the  groin  by  a  horse  on  the  morning  of  the  second  day  and 
was  sent  back  by  train  to  Fort  Leavenworth.  He  was  discharged  from 
hospital  on  the  third  day  after  his  arrival  and  asked  permission  to  join  the 
column.  He  was  authorized  to  do  so  at  his  own  expense  and  rejoined  at 
Osawkie.  A  corporal  of  Company  B  fell  over  a  tent  cord  at  Silver  Lake 
and  broke  his  arm  near  the  elbow.  He  was  sent  back  by  train.  One 
private  was  missing  on  the  17th.  He  was  last  seen  near  the  well  from 
which  water  was  procured  at  the  dinner  halt.  He  complained  of  cramps 
and  went  through  the  fence  to  an  adjoining  field.  He  was  not  missed 
when  the  start  was  made  and  was  not  reported  absent  until  after  retreat. 
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Immediately  after  reveille  the  next  morning  an  officer  was  sent  back  with 
a  uragon  and  a  thorough  search  was  made  as  far  back  as  the  place  where 
the  halt  was  made.     No  trace  of  the  man  was  found. 

TTie  weather  during  the  entire  period  of  the  march  was  very  good  and 
the  roads  in  their  be§t  possible  condition.  The  nights  were  very  cold. 
At  Kilmer  there  was  a  heavy  frost  and  ice  formed.  But  one  day  was 
wrarm  enough  to  have  any  effect  on  the  men. 

The  reconnoissance  was  done  principally  by  mounted  men.  An  aggre- 
gate of  about  350  miles  of  roads  were  traversed  and  mapped.  All  prob- 
able alternative  routes  were  explored  and  all  intersecting  roads  were 
cohered  for  a  mile  or  more  on  each  side  of  the  main  route. 

The  battalion  arrived  at  the  camp  of  the  Division  of  Maneuvers  at  11 
A.-  M.,  to-day  and  went  into  camp.  Its  present  strength  is  shown  by  the 
'*^ld  report  already  submitted. 

Very  respectfully,  SMITH  S.  LEACH, 

Major,  Corps  of  Engineers, 

Commanding  1st  Battalion  of  Engineers. 
526-1902 


APPENDIX  NO.  3. 

Hdqrs.  1st  Battalion  of  Engineers, 
Camp  Root,  Fort  Riley  Reservation,  Kansas, 

September  24,  1902. 
^He  Adjutant-General, 

Blue  Army, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  operations 
^^  the  1st  Battalion  of  Engineers  during  the  outpost  exercise  of  to-day. 

The  mounted  detachments  of  Companies  A  and  B,  with  a  commis- 
Sioiied  ofEcer  and  a  pack  train  of  intrenching  tools,  were  sent  to  report  to 
^'^e  Commanding  Officer,  28th  Battery  Field  Artillery.  The  remainder 
^f  the  battalion,  8  officers  and  198  men,  with  2  surgeons  and  5  men  of 
^l^e  Hospital  Corps,  and  3  company  tool  wagons,  left  camp  at  8.33  A.  M., 
and  marched  by  the  Milk  Ranch  road  to  the  vicinity  of  Morris  Hill, 
where  the  position  to  be  taken  was  pointed  out.  It  was  a  commanding 
knoll  between  the  branches  of  Forsyth  Canon. 

On  reconnoitering  the  position  the  northern  face  was  found  to  present 
four  distinct  spurs.  One  company  was  assigned  to  the  spur  on  each  flank 
and  the  largest  company  was  posted  near  the  head  of  the  ravine  between 
the  two  extreme  spurs,  with  pickets  on  each.  The  smallest  company  was 
placed  in  reserve  toward  the  right  flank  which  seemed  the  most  important. 
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and  a  short  distance  in  rear  of  the  position.  It  had  complete  natural 
cover.  On  account  of  ravines  intersecting  the  rear  of  the  position  a 
greater  depth  of  disposition  was  not  practicable. 

The  reconnoissance  of  the  position,  showing  the  location  of  each  sup- 
port and  picket  is  herewith. 

The  battalion  was  in  position  and  had  begun  entrenching  at  10.01  A.  M. 
At  1.10  P.  M.,  a  few  of  the  enemy's  cavalry  scouts  were  seen  in  front 
of  the  right  of  the  position  at  800  or  900  yards  distance.     They  were 
fired  on  at  the  range  stated  and  were  apparently  put  out  of  action. 
Aside  from  this  the  day  was  without  incident. 
Very  respectfully, 

SMITH  S.  LEACH, 
Major,  Corps  of  Engineers, 

Commanding  1st  Battalion  of  Engineers. 
553-1902. 

APPENDIX  NO.  4. 

Hdqrs.  1st  Battalion  of  Engineers, 
Camp  Root,  Fort  Riley  Reservation,  Kansas, 

September  29, 1902. 
Lieutenant-Colonel  William  Stanton, 
Uth  Cavalry, 
Commanding  Advance  Guard,  Blue  Forces. 

Sir  :  (1)  I  have  the  honor  to  submit  the  following  report  of  the  par- 
ticipation of  the  1st  Battalion  of  Engineers  in  the  reconnoissance  in  force 
made  this  day. 

(2)  The  battalion  left  camp  at  8  A.  M.,  under  orders  to  rendezvous  at 
the  Pump  House  Road,  near  the  race  track,  at  8.45.  The  strength  was 
as  follows : 

(3)  Companies  A,  B,  C,  and  D,  less  mounted  detachments  of  A,  B, 
and  D,  6  officers,  and  130  men. 

Mounted  detachments  of  Companies  A,  B,  and  D,  1  officer,  and  50  men. 
One  company  wagon  with  litter  and  tools.     Regimental  Field  Hospital. 

(4)  The  command  reached  its  position  in  column  on  the  Pump  House 
Road  at  8.30  A.  M.  Company  C,  Lieutenant  Burgess  commanding,  was 
sent  forward  as  support  of  the  advance  guard. 

Verbal  orders  were  received  here  from  Colonel  Rodney  to  march  the 
command  in  column  on  a  trail  to  be  pointed  out  by  Lieutenant  Canfield, 
A.  C,  and  not  to  deploy  until  ordered  to  do  so. 

At  9.15  the  battalion,  forming  the  reserve  of  advance  guard,  moved  out 
as  indicated.     The  march  was  continued  from  the  canon  under  cover  of 
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Captain  March  I  was  directed  by  him  to  place  my  company  on  the  left 
of  his  battery  as  a  support.  In  accordance  with  this  order  the  company 
was  posted  in  line  of  skirmishers  on  the  military  crest  to  the  left  of  the 
battery,  the  left  of  the  company  being  slightly  refused  so  as  to  bring  fire 
to  bear  against  a  flank  attack. 

When  the  battery  was  limbered  up  to  move  forward  from  Morris  Hill 
the  company  was  assembled  and  put  into  column  of  march  following  the 
battery.  But  at  this  juncture  Lieutenant  Canfield,  acting  as  aide  to 
Colonel  Rodney,  directed  that  I  should  remain  on  Morris  Hill  and  act  as 
support  to  the  28th  Battery,  which  was  advancing  to  this  position.  This 
order  was  obeyed.  It  was  impracticable  at  this  time  to  communicate  the 
substance  of  this  order  to  my  immediate  commander,  Captain  March, 
but  this  was  done  at  the  first  opportunity. 

After  the  19th  Battery  had  come  into  action  on  the  hill  to  the  east  of 
Morris  Hill,  I  received  an  order  from  Captain  March  (by  orderly)  to 
bring  by  company  up  on  the  left  of  his  battery.  I  reported  this  order  to 
Colonel  Rodney,  and  was  directed  by  him  to  comply  with  the  same. 

I  immediately  moved  forward  the  company  in  double  time  on  the  line 
of  and  to  the  left  of  the  19th  Battery,  breaking  the  company  into  line  of 
skirmishers  before  reaching  the  crest  of  the  hill.  Upon  the  appearance  of 
my  company  on  the  crest  of  the  hill,  a  few  of  the  Brown  Cavalry  scouts, 
who  had  been  observing  the  battery  position  from  a  point  to  the  left  front 
about  800  yards  from  the  battery,  fell  back  to  the  next  ridge,  out  of  range. 

Upon  direction  of  Captain  March  the  company  was  advanced  to  the 
left  front  of  the  battery,  so  as  to  command  the  valley  running  at  right 
angles  to  our  front. 

A  small  knoll  about  200  yards  to  the  left  of  my  line  entirely  obscured 
my  view  toward  the  north.  For  this  reason  I  posted  a  picket  on  the  crest 
of  this  hill.  This  picket  about  11.15  reported  the  advance  of  a  Brown 
Cavalry  patrol.  I  took  one  section  of  the  company  and  gained  the  crest 
of  the  knoll  at  the  double  time,  just  as  the  cavalry  patrol  of  about  12  men 
reached  the  crest  of  a  ridge  about  600  or  700  yards  distant.  Two  volleys 
were  fired,  kneeling,  at  600  yards,  at  this  patrol,  whereupon  it  retreated. 
I  left  this  section  posted  on  the  knoll,  then  returned  to  the  company.  I 
had  hardly  returned  when  the  Brown  Infantry,  in  skirmish  line,  appeared 
on  ridge  about  1,000  yards  away.  Sights  were  set  for  800  yards  and  when 
the  enemy  had  advanced  to  this  distance  six  volleys  were  fired  before  he 
had  moved  forward  a  hundred  yards.  A  much  heavier  fire  could  have 
been  delivered  had  ammunition  been  plentiful.  When  these  volleys, 
were  delivered  the  Brown  line  was  silhouetted  against  the  sky,  while  my 
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line  was  screened  by  the  grass  at  the  edge  of  the  trail  in  which  the  com- 
pany was  posted.  For  this  reason  it  seemed  apparent  that  the  enemy 
"Just  have  suffered  heavily  from  this  fire.  At  this  stage  cease  firing 
^  sounded,  but  the  Brown  force  on  the  left  (right  of  his  line)  advanced 
'Dout  200  yards,  firing  as  they  advanced.     No  reply  was  made. 

Meanwhile  the  cavalry  patrol  appeared  again  on  the  left,  and  was  driven 
"*ck  by  five  volleys  from  the  detached  section  at  600  to  700  yards  range. 
TTiis  ended  the  operations  of  the  company,  as  it  was  marched  off  when 
'"ccall  was  sounded. 

Very  respectfully,  HARRY  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 
Adjutant,  1st  Battalion  of  Engineers, 
1-^  Commanding  Company  C. 

APPENDIX  NO.  6. 

Camp  Root,  Kansas, 

October  7,  1902. 
^  Adjutant-General, 

Maneuver  Division. 

^^R:  I  have  the  ihonor  to  submit  a  report  of  the  action  yesterday  in 
^Ordance  with  Problem  No.  10. 

r^he  problem  was  to  occupy  and  hold  a  defensive  position  to  prevent  a 

^^ng  Brown  force  of  all  arms  from  reaching  Fort  Riley.     The  force 

^der  my  command  consisted  of  the  1st  Battalion  of  Engineers,  less  one 

^nipany;  6th  Regiment  of  Infantry;  A  Troop,  8th  Cavalry;  6th  and 

^Sth  Batteries,  Field  Artillery. 

The  field  hospitals  of  the  Engineers  and  Infantry  were  with  their  respec- 
tive organizations.  Captain  Wilson,  Medical  Department,  reported  as 
Chief  Surgeon,  and  Captain  E.  B.  Ives,  Signal  Corps,  as  Chief  Signal 
Officer.  Captain  Ives  furnished  men  and  means  of  prompt  and  efficient 
communication  with  all  parts  of  the  position. 

The  line  of  defense  selected  rested  its  right  on  One  Mile  Creek,  ran 
along  the  ridge  upon  which  the  reservoir  and  Ogden  Monument  stand, 
and  continued  in  prolongation  of  this  ridge  across  the  gorge  of  Republican 
Flat,  resting  its  left  on  Republican  River.  The  disposition  of  forces  made 
is  shown  in  the  order  issued,  a  copy  of  which  is  herewith.  All  details  of 
disposition  were  left  to  the  subordinate  commanders  and  officers  named  in 
the  order.  I  rode  over  the  right  and  center  positions  just  before  the  action 
began  and  found  everything  in  satisfactory  shape.  I  did  not  find  it  neces- 
sary to  make  the  slightest  change. 
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The  troops  were  in  position  a  few  minutes,  after  7  A.  M.,  and  shortly 
after  9,  men  and  guns  were  well  intrenched. 

The  instructions  for  fire  regulation  are  given  in  the  order  and  were 
carefully  followed  by  the  subordinate  commanders,  except  that  the  two 
guns  on  the  right  replied  to  artillery  fire  from  Morris  Hill,  which  was  not 
contemplated  in  the  order. 

The  action  on  the  right  was  opened  at  10  A.  M.,  by  a  battery  of  artil- 
lery from  Morris  Hill.  This  battery  displayed  a  red  flag  from  which  it 
would  appear  that  it  had  an  artillery  target.  No  guns  of  the  defense  had 
as  yet  opened  and  Brown  scouts  had  been  within  150  yards  of  the  right 
artillery  position  without  suspecting  its  presence.  The  infantry  attack 
was  developed  a  few  minutes  later,  large  bodies  advancing  in  close  order 
and  infantry  marching  by  the  flank  in  plain  view  of  the  Blue  Ijnes.  The 
only  alternative  suppositions  are  that  the  Brown  did  not  suspect  the  prox- 
imity of  the  Blues  or  entertained  a  supreme  contempt  for  their  prowess. 
I  adopt  the  former.  This  attack  beginning  on  the  right  was  developed  to 
our  left  until  it  enveloped  right  and  center  with  a  thin  and  much  exposed 
line. 

At  11.15  A.  M.,  I  received  information  that  the  two  guns  on  the  right 
were  out  of  action.  I  at  once  ordered  two  guns  of  the  28th  from  the 
center  to  replace  these  and  also  ordered  two  guns  of  the  6th  to  the  right, 
intending  to  use  them  in  case  the  mountain  guns  were  late  in  arriving. 
The  two  guns  of  the  6th  were  in  position  ready  to  open  when  cease  firing 
was  first  sounded,  and  the  two  mountain  guns  were  unpacked,  on  their 
wheels,  and  ready  to  be  run  into  the  pits,  when  the  action  ceased  on  the  right. 

In  the  center  the  foot  troops  fired  frequently  at  excellent  targets  at  mid 
ranges.  The  four  mountain  guns  on  the  left  of  the  center  were  kept 
busy  firing  at  excellent  targets  at  close  artillery  ranges.  The  commander 
of  this  battery  allowed  a  skirmish  line  of  dismounted  cavalry  to  march 
past  the  Pump  House,  to  avoid  a  premature  disclosure  of  his  position, 
knowing  that  they  were  walking  into  a  trap. 

The  work  on  the  left  was  not  under  my  observation,  as  I  could  not  get 
to  that  part  of  the  line  during  the  action.  The  reports  of  subordinate 
commanders  show  that  it  was  extremely  interesting.  Everything  which 
appeared  on  that  front  was  ruled  out  of  action  except  one  man  of  a  cav- 
alry troop  whom  the  umpire,  after  a  special  intercession,  allowed  to  go 
back  with  news. 

The  means  of  communication  between  the  several  parts  of  the  position 
were  left  entirely  to  the  Chief  Signal  Officer,  Captain  Ives.  The  disposi- 
tions were  explained  to  him  and  he  was  left  to  make  such  arrangements 
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as  he  saw  fit.  He  saw  fit  to  make  them  most  complete  and  effective, 
including  a  telegraph  station  on  Morris  H-ill,  which  was  in  operation 
during  the  entire  action. 

The  work  of  the  cavalry  patrol  was  most  satisfactory.  Prompt  and 
qlcar  reports  were  sent  back  almost  from  the  time  the  troops  left  the  posi- 
tion. On  one  occasion  I  was  completely  encircled  by  couriers,  each 
waiting  to  hand  me  a  report.  At  no  time  was  I  in  the  least  doubt  as  to 
the  enemy's  disposition  and  movements. 

When  the  action  was  suspended,  in  addition  to  the  guns  heretofore 
alluded  to,  there  were  two  companies  of  infantry  and  a  troop  of  dis- 
mounted cavalry  in  reserve  which  had  not  been  under  fire. 

I  invite  particular  attention  to  reports  of  subordinate  commanders 
attached  hereto.  They  present  many  details  without  which  the  progress 
of  the  fight  can  not  be  fully  understood,  but  which  I  am  not  able  to 
incorporate  in  this  report. 

The  profile  adopted  for  infantry  trenches  is  that  usually   known  as 

kneeling  trench."  The  trench  is  four  feet  wide  on  top,  three  feet  on 
the  bottom,  and  one-and-a-half  feet  deep.  The  parapet  is  one-and-a-half 
feet  high  and  two-and-a-half  feet  thick  on  top.  Men  in  this  trench  are 
secure  from  shrapnel  fire  and  if  lying  on  the  bottom  are  also  safe  from 
shell,  which  must  pass  through  six  to  ten  feet  of  solid  earth  to  reach  them. 

The  conduct  of  all  the  troops  under  my  command  deserves  the  highest 

commendation.     The   reservation  of    fire  was  especially  commendable. 

The  zeal  and  enthusiasm  of  the  officers  and  the  interest  and  attention  of 

the  men  would  not  be  greatly  exceeded  in  actual  battle. 

Very  respectfully, 

SMITH  S.  LEACH, 

Major,  Corps  of  Engineers, 

591-1902.  Commanding  Blue  Forces. 

APPENDIX  NO.  7. 

Fort  Leavenworth,  Kansas, 

October  27,  1902. 
The  Adjutant, 

1st  Battalion  of  Engineers. 

(Throufrh  Commanding;  Officer y  Company  A,) 

SIR:  I  have  the  honor  to  submit  herewith  my  report  of  the  work  done 

by  Company  A,  1st  Battalion  of  Engineers,  at  the  Fort  Riley  maneuvers. 

•Very  respectfully, 

H.  W.  STICKLE, 

1st  Lieut.,  Corps  of  Engineers. 
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Fort  Leavenworth,  Kansas, 

October  22,  1902. 
The  Adjutant, 

1st  Battalion  of  Engineers. 

(Through  Commanding  Officer,  Company  A) 

Sir  :  In  compliance  with  Circular  No.  7,  Headquarters  1st  Battalion 
of  Engineers,  Fort  Leavenworth,  Kansas,  October  18,  1902,  I  have  the 
honor  to  report  as  follows  concerning  the  work  done  by  Company  A  at 
the  Fort  Riley  maneuvers. 

Corporal  Charles  Lowenheimer  and  1st  Class  Private  Alvah  H. 
Mitchell  were  on  special  duty  as  assistants  to  the  maneuver  division  topo- 
graphical officer  from  September  22  to  September  26. 

2d  Class  Private  John  Howry  was  on  special  duty  as  draughtsman 
September  23  to  October  8. 

Hydrographic  survey  of  Kansas  River.  Five  cross  sections  about  300 
feet  apart  were  sounded  every  10  feet.  The  resulting  notes  have  been 
plotted  and  the  plot  and  a  report  upon  this  work  have  been  submitted. 

A  copy  of  the  above-mentioned  report  accompanies  this  report  as 
Appendix  A. 

On  September  23,  the  mounted  section  took  part  in  a  drill  of  the 
mounted  company,  pack  train  and  bridge  train  combined. 

On  September  24,  the  company,  except  the  mounted  detachment,  took 
part  with  the  battalion  on  outpost  duty  as  a  part  of  the  Blue  Force,  the 
company  as  battalion  reserve.  The  company,  by  direction  of  the  Adju- 
tant, took  up  a  position  in  close  order  in  a  sheltered  position  and  accessi- 
ble to  the  different  parts  of  the  line  of  the  battalion  supports  and  remained 
there  until  the  close  of  the  exercise. 

The  mounted  detachment  of  the  company  with  pack  train  was  directed 
to  report  to  Captain  Charles  T.  Mencher,  Field  Artillery,  at  his  camp. 

Itaccompanied  him  to  Sheridans  Bluffs,  where  the  work  of  intrenching  the 
battery  was  given  it.  The  mounted  detachment  of  Company  B  was  united 
with  that  of  Company  A  on  this  day,  all  under  command  of  Lieutenant  N.  E. 
Bower,  Corps  of  Engineers.  The  non-commissioned  officers  laid  out  the 
gun  pits  and  took  immediate  supervision  over  the  work  of  digging  them. 
The  privates  started  the  work  of  digging  and  later  alternated  with  the 
enlisted  men  of  the  28th  Battery  in  digging.  These  pits  were  completed 
in  about  an  hour  and  a  half.  Lieutenant  Bower  then  reported  to  Captain 
Mencher  for  further  instructions.  He  was  referred  to  Colonel  Miller, 
22d  Infantry,  who  was  commanding  the  right  of  the  line,  who  said  he  had 
no  intrenching  to  be  done  and  directed  Lieutenant  Bower  to  join  the  sup- 
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ports  acting  as  infantry.  As  the  principal  attack  was  made  on  the  left  of 
the  line,  no  active  part  was  taken  by  any  of  the  troops  on  the  right. 

The  pit  constructed  was  the  German  gun  pit,  the  width  of  the  gun  por- 
tion reduced  to  10  feet  and  not  dug. 

On  September  26, 1  was  directed  to  report  with  one  platoon  to  the  com- 
manding officer  of  the  6th  Infantry,  to  take  part  in  an  advance  guard 
exercise.  The  platoon  was  accompanied  by  one  escort  wagon,  carrying 
tools  for  intrenching  and  for  bridge  construction.  These  tools  were  not 
called  for  during  the  day.  A  copy  of  the  report  submitted  to  1st  Lieu- 
tenant James  B.  Kemper,  6th  U.  S.  Infantry,  acting  as  adjutant  of  the 
column,  accompanies  this  report  as  Appendix  B. 

Lieutenant  N.  E.  Bower,  commanding  the  other  platoon,  reported  to 
Lieutenant-Colonel  Adams,  18th  Infantry.  The  assembly  was  made  at 
the  hay  sheds,  at  which  place  Lieutenant  Bower  reported  to  Colonel 
Adams,  18th  Infantry. 

One  section  of  the  mounted  detachment  with  pack  train  was  assigned 
to  the  support  of  the  advance  guard,  one  section  with  wagon  to  the 
reserve.  After  the  advance  guard  had  moved  forward  some  distance,  the 
enemy  was  encountered  and  very  soon  the  support  was  put  on  the  firing 
line.  In  the  absence  of  orders  Lieutenant  Bower  turned  over  the  horses 
to  the  horse  holders,  and  they  with  the  pack  train  were  left  in  a  protected 
place  while  the  rest  af  the  detachment  was  taken  to  the  right  of  the  firing 
line  and  advanced  with  the  firing  line,  now  almost  a  mile  long,  in  the 
direction  of  Morris  Hill.  Before  reaching  this  place  the  engagement 
terminated.  The  second  section,  under  Corporal  Jacoby,  was  not 
engaged.  After  lunch  at  Morris  Hill  the  rear  guard  formation  was  taken 
up  and  the  platoon  was  assigned  to  the  reserve. 

September  27.  The  company,  except  the  mounted  section,  took  part 
in  the  exercises  of  the  day  with  the  battalion  under  the  direction  of  the 
Battalion  Commander.  When  the  battalion  left  the  Governor  Harvey 
Road  to  ascend  the  hills  to  the  right,  the  company  was  left  behind  to 
assist  in  getting  the  bridge  train  up  these  hills.  A  muddy  portion  of  the 
road  was  repaired  by  throwing  in  rock  of  which  a  large  quantity  was 
available  in  the  immediate  vicinity.  Each  wagon  was  assisted  up  the  first 
hill  by  a  squad  of  men  and  no  further  difficulty  was  encountered  for  about 
a  quarter  of  a  mile,  when  the  tool  wagon  upset.  The  wagon  was  righted 
and  the  contents  piled  therein  and  the  train  proceeded  without  further 
mishap. 

The  company  joined  the  battalion  about  12  M. 

The  mounted  detachments  of  Companies  A  and  B  were  united  under 
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command  of  Lieutenant  Knight,  Lieutenant  Bower  being  second  in  com- 
mand. The  two  detachments  with  their  pack  trains  were  assigned  to  the 
reserve  of  the  advance  guard.  The  absence  of  orders  was  very  conspicu- 
ous at  this  time  for  they  were  left  totally  in  the  dark  as  to  their  functions 
and  they  rode  with  hospital  wagons  in  front  of  and  behind  them  until 
quite  near  the  firing  line.  Here  they  were  dismounted  to  fight  on  foot 
and  joined  the  firing  line  just  as  the  engagement  was  ended. 

September  30.  The  mounted  section,  5  non-commissioned  officers 
and  21  privates  dismounted  section  in  conjunction  with  a  detail  from 
Company  D,  completed  in  the  forenoon  the  construction  of  the  approach 
to  the  ponton  bridge  on  the  south  bank  of  the  Kansas  River. 

The  first  three  days  of  October,  2  non-commissioned  officers  and  12 
privates  were  on  duty  under  the  orders  of  Captain  C.  A.  F.  Flagler  at  the 
ponton  bridge. 

Drills  were  had  on  October  1  and  2  in  the  construction  of  low  and 
high  wire  entanglements  for  such  men  of  the  company  as  were. available. 

October  6.  The  company  took  part  with  the  battalion  as  a  part  of  the 
Blue  Force. 

A  copy  of  my  report  of  operations  on  that  date  to  the  Adjutant- 
General,  Blue  Force,  as  engineer  officer  in  charge  of  the  intrenchment  of 
the  center  of  the  line  of  defense  is  appended  (see  C.) 

This  report  includes  in  a  general  way  the  operations  of  the  company. 

From  the  right  of  the  five  squad  trenches  of  this  company,  Lieutenant 
Bower  had  command  of  the  first  and  second  squads,  I  had  command  of 
the  third  and  fourth,  and  Lieutenant  Frazier  the  fifth.  No  firing  was 
done  at  a  greater  range  than  600  yards,  and  the  firing  at  individual  scouts 
of  the  enemy  and  at  small  squads  was  individual,  volleys  being  fired  when 
the  enemy  appeared  in  sufficient  force  at  the  short  ranges  to  justify  it. 

October  7.  The  company  with  the  exception  of  the  mounted  detach- 
ment took  part  in  the  exercises  of  the  day,  with  the  battalion  acting  as  a 
part  of  the  Blue  Forces. 

From  10.15  to  11.30  A.  M.,  the  company  acted  with  Company  B  as  a 
support  to  the  20th  Battery,  Field  Artillery. 

These  two  companies  then  joined  the  Battalion  Commander  and  Com- 
pany A  acted  as  battalion  reserve,  while  the  Blue  line  was  forming,  keep- 
ing 400  paces  in  rear  of  the  battalion  supports  and  on  its  left  flank.  The 
company  was  then  put  on  the  line  at  the  extreme  left  of  the  Blue  Force, 
with  the  exception  of  the  Engineer  Mounted  Company,  which  position 
it  held  until  the  close  of  the  exercise. 

The  three  mounted  detachments  were  united  under  command  of  Lieu- 
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tenant  Pope,  Lieutenants  Knight  and  .Bower  commanding  platoons. 
Later  a  detachment  of  about  12  men  of  the  8th  Cavalry  reported  to  Lieu- 
tenant Pope.  Advance  guard  was  formed  with  these  mounted  men  in  a 
deep  ravine.  Before  it  was  entirely  formed  the  flankers  were  engaged. 
Lieutenant  Bower  requested  a  patrol  of  Lieutenant  Pope  to  round  up 
stray  parties  of  the  enemy.  This  was  given  and  he  moved  forward  with 
the  patrol  on  the  enemy's  left.  The  small  parties  anticipated  proved  to 
be  the  enemy's  firing  line.  Lieutenant  Bower  being  directly  on  the  flank 
of  this  line  dismounted  his  small  patrol  and  enfiladed  the  line  as  it 
retreated.  After  moving  back  about  800  yards  the  firing  line  had  devel- 
oped considerable  strength.  Here  three  volleys  from  a  battalion  was 
drawn,  besides  obtaining  good  shots  at  the  enemy's  officers.  Lieutenant 
Bower  rode  back  and  gave  the  information  to  the  advancing  line,  mean- 
while leaving  the  patrol  under  command  of  the  sergeant  in  a  secluded 
place.  When  he  returned  the  patrol  had  been  ruled  oyt  by  an  umpire. 
Lieutenant  Bower  then  joined  Lieutenant  Knight,  operating  with  his 
mounted  detachment  and  part  of  A  and  B  companies  on  the  enemy's 
right.  After  getting  on  the  rear  of  the  right  of  the  enemy's  line  an 
umpire  notified  Lieutenant  Bower  that  the  detachments  were  ruled  out. 
This  terminated  the  operations  of  himself  and  detachment  for  the 
day. 

October  8  at  4  P.  M.,  all  available  enlisted  men  of  the  company  were 
reported  to  the  Commanding  Officer,  Company  C,  for  duty  during  the 
exhibition  exercise  of  the  dismantling  and  reconstruction  of  a  portion  of 
the  ponton  bridge. 

To  Company  A,  Engineers,  was  assigned  the  work  of  adding  a  3-mile 
border  to  maps  pf  the  reservation  already  existing.  Lieutenant  Bower 
was  directed  to  take  entire  charge  of  this  work  and  it  was  pushed  as  rapidly 
as  possible.  Two  unforseen  circumstances  materially  delayed  this  work 
In  the  first  place  it  was  difficult  to  attach  our  road  sketches  to  these  maps 
as  they  had  been  compiled  from  information  gotten  from  various  sources 
and  in  many  cases  the  roads  were  incorrect.  Then  again  the  weather 
was  rainy,  rendering  the  roads  so  muddy  as  to  be  almost  impassable. 

Permission  was  gotten  from  the  Adjutant  of  the  battalion  to  start  from 
the  interior  of  the  post  and  work  outwards.  Both  mounted  and  dis- 
mounted men  were  used  for  the  work.  In  order  to  make  the  interior 
work  more  accurate  the  Water  Tower,  Morris  Hill,  and  Sheridan's 
BluflFs  were  located  by  triangulation,  using  a  paced  base  line,  and  bearings 
were  taken  from  these  to  other  points.  The  work  was  then  carried  on 
as  far  as  time  would  permit.     No  effort  was  made  to  make  a  map  of  the 
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post  proper,  as  good  maps  of  this  already  existed.     The  result  of  the  work 

was  traced  and  blue  prints  have  been  submitted. 

Very  respectfully, 

H.  W.  STICKLE, 

1st  Lieut.,  Corps  of  Engineers. 
1st  Endorsement, 

Fort  Leavenworth,  Kansas, 

October  27,  1902. 

Respectfully  forwarded  to  the  Adjutant,  1st  Battalion  of  Engineers. 

THOMAS  H.  REES, 
Captain,  Corps  of  Engineers, 

Commanding  Company  A. 

Camp  Root,  Fort  Riley,  Kansas, 

September  26,  1902. 
1st  Lieutenant  James  B.  Kemper, 

6th  United  States  Infantry. 

Sir  :  I  have  the  honor  to  report  the  following  operations  of  the  first 
platoon.  Company  A,  1st  Battalion  of  Engineers,  this  date. 

Having  been  informed  by  the  advance  guard  commander  that  the  6th 
Infantry  would  assemble  at  8.30  in  its  camp,  and  pursuant  to  his  instruc- 
tions that  the  platoon  would  join  that  organization  as  it  passed  the  camp 
of  the  1st  Battalion  of  Engineers,  it  was  directed  that  the  platoon  fall  in 
at  8.30  A.  M.,  so  as  to  be  prepared  to  join  at  8.40  A.  M. 

The  6th  Infantry  passed  at  8.22  A.  M.,  and  I  was  directed  by  the  Adju- 
tant to  join  the  6th  Infantry  as  soon  as  possible  at  the  Pumping  Station. 
The  platoon  left  camp  at  8.35  A.  M.,  and  was  reported  to  the  advance 
guard  commander  9.10  A.  M.  I  was  directed  to  lead  the  reserve  with 
the  platoon.  At  about  11  A.  M.,  the  platoon  was  ordered  on  the  firing 
line.  It  advanced  about  800  yards  in  extended  order  to  a  line  15  yards 
in  advance  of  the  battery  and  on  its  left.  It  there  opened  fire  on  the 
Brown  in  extended  order  about  600  yards  distant.  After  one  volley,  the 
order  to  cease  firing  was  received. 

On  the  return  march,  as  a  part  of  the  rear  guard  in  retreat,  the  platoon 
was  assigned  to  the  reserve  and  placed  at  its  head,  a  position  it  held  until 
the  rear  guard  was  attacked,  which  occurred  after  the  platoon  had  entered 
the  north  end  of  the  gully  on  the  Governor  Harvey  Road  north  of  its 
intersection  with  Milford  Road.  The  Infantry  and  Artillery  of  the 
reserve  were  withdrawn.  When  firing  began  on  our  right  and  in  our 
advance,  I  moved  the  platoon  to  an  advantageous  position  near  the  south 
extremity  of  the  gully,  with  a  view  of  resisting  an  attack  from  that  direc- 
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tion.     The  platoon   occupied    this  position    until  recall.     The  platoon 

commander  then  reported  to  the  rear  guard  commander  and  was  directed 

to  return  to  the  engineer  camp  with  his  platoon. 

A  sketch  of  the  route  of  march  and  sites  of  engagements  was  made  by 

Corporal  Philgren,  Company  A,  1st  Battalion  of  Engineers,  and  he  was 

directed  to  submit  the  same  to  the  Commanding  Officer  of  the  column. 

Very  respectfully, 

H.  W.  STICKLE, 

1st  Lieut.,  Corps  of  Engineers, 

Commanding  First  Platoon,  Company  A,  1st  Battalion  of  Engineers. 

Camp  Root,  Fort  Riley  Reservation,  Kansas, 

October  6,  1902. 
The  Adjutant-General  Blue  Forces, 

Camp  Root,  Fort  Riley,  Kansas. 

SIR:  I  have  the  honor  to  report  the  following  intrenchment  of  the 
center  of  the  line  of  defense  this  date,  under  my  direction. 

The  general  plan  adopted  was  the  standing  trench  and  such  further 
thickening  of  parapet,  without  deepening  trench,  as  time  would  permit. 

The  trenches  were  for  squads,  proper  provision  being  made  for  con- 
taining such  file  closers  as  might  be  assigned  to  squads,  flanks  being  gen- 
erally refused.  The  center  occupied  four  ridges,  separated  by  ravines, 
opening  to  the  west  into  Pump  House  Canon,  on  a  general  north  and 
south  line  from  Milk  Ranch  Road  to  Ogden  Monument. 

1st  ridge.  Five  squad  trenches  in  echelon,  occupied  by  Company  A, 
1st  Battalion  of  Engineers,  52  strong. 

2d  ridge.  Two  squad  trenches  occupied  by  one  platoon,  1st  Battalion 
of  6th  Infantry,  14  strong. 

3d  ridge.  Three  squad  trenches  occupied  by  one  company,  1st  Battalion 
of  6th  Infantry,  30  strong. 

4th  ridge.  Four  gun-pits,  occupied  by  guns  of  the  28th  Battery  (Moun- 
tain). On  the  south  slope  of  this  ridge  was  intrenched  the  artillery  support. 
This  ridge  was  intrenched  under  the  immediate  supervision  of  Lieutenant 
N.  E.  Bower,  Corps  of  Engineers.  Lieutenant  Bower,  the  mounted  detach- 
ment, and  all  non-commissioned  officers  of  the  company  engaged  in 
supervising  intrenchments  for  the  infantry  joined  the  company  at  10  A.  M., 
and  took  their  places  in  the  trenches. 

All  the  trenches  made  for  foot  troops  were  on  soil  closely  underlaid 
with  solid  rock.  A  modification  of  the  standing  trench  was  therefore 
made,  and  with  the  exception  of  the  second  ridge,  by  a  trench  very  simi- 
lar to  the  regular  kneeling  trench,  a  thicker  parapet  being,  however,  gen- 
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erally  obtained.  On  the  second  ridge  directions  were  given  and  later 
directions  for  necessary  modifications ;  these  directions  were  misunder- 
stood and  a  parapet,  or  rather  a  stone  wall,  was  built  mostly  in  elevation 
to  a  height  of  about  four  feet,  thus  affording  a  good  target  for  the  enemy. 

This  was  not  a  key  point,  very  weakly  held,  its  occupancy  not  essen- 
tial and  though  not  intended,  I  am  of  the  opinion  that  making  this  para- 
pet prominent  was  a  fortunate  occurrence  in  that  I  noticed  the  enemy's 
fire  constantly  directed  toward  it,  and  to  the  advantage  of  that  part  of  the 
line  which  was  occupied  in  stronger  force. 

All  trenches  with  the  above  exception  were  well  concealed  in  with 
grass,  cut  and'placed,  and  as  long  as  Company  A,  Engineers,  remained  in 
their  trenches,  I  am  confident  that  the  enemy  had  not  located  its  trenches, 
and^were  ignorant  of  the  fact  that  their  lines  were  being  fired  upon  by  our 
men  sheltered  only  300  to  500  yards  distant. 

The  final  attack  of  the  enemy  was  made  against  the  position  held  by 
this  company,  and  consisted  of  a  line  of  skirmishers  followed  by  other 
lines  of  supports  and  reserve.  This  entire  force  was  under  fire  as  above 
for  about  ten  minutes.  The  company  was  then  ordered  forward  from 
the  trenches  by  Major  Morton,  6th  Infantry,  to  the  military  crest  for  the 
purpose  of  firing  upon  those  of  the  enemy  who  had  advanced  toward  us 
over  the  military  crest  of  the  hill  in  our  front.  The  company  was  at 
once  brought  back  to  the  trenches.  Probably  the  enemy  opposite  to  it 
were  out  of  action  before  the  company  left  its  trenches  and  the  company 
was  under  no  other  fire  before  it  returned  to  the  trenches. 

A  sketch  of  the  positions  occupied  by  the  center  and  the  location  of  the 

intrenchments  accompanies  this  report.* 

Very  respectfully, 

H.  W.  STICKLE, 
1st  Lieut.,  Corps  of  Engineers, 

In  charge  of  trench  construction  for  the  center  of  line  of  Blue  Forces. 
Enclosure. 

Hdqrs.  Company  B, 
1st  Battalion  of  Engineers, 
Fort  Leavenworth,  Kansas,  October  23, 1902. 

The  Adjutant,  1st  Battalion  of  Engineers, 
Fort  Leavenworth,  Kansas. 

SIR:  In  accordance  with  Circular  No.  7,  Headquarters  1st  Battalion  of 
Engineers,  Fort  Leavenworth,  Kansas,  October  18,  1902,  I  have  the 
honor  to  make  the  following  report: 

^^  ^^  %^  ^S^  %iL^  ^^  ^^ 

'X*  'T*  ^T*  *T*  *^  ^^  ^^ 

*  Not  printed. 
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The  work  done  by  Company  B  at  Fort  Riley  during  the  period  of  the 
maneuvers  was  as  follows  : 

September  20,  1902— 

Making  camp. 
September  21,  1902— 

Sunday. 
September  22,  1902— 

Constructing  a  road  and  bridge  across  the  gorge  of   One  Mile 
Creek,  leading  from  the  main  road  northeastward  to  the  Field  Hospital. 
September  23,  1902— 

Same  as  September  22. 
September  24,  1902— 

Formed  part  of  Blue  outpost  of  an  army  corps.     The  support 
intrenched  itself  with  tools  carried  in  army  escort  wagon. 
September  25,  1902— 

Cutting  timber  for  double-lock  spar  bridge,  and  worked  on  road 
begun  on  the  22d  instant. 

September  26,  1902— 

Company  assisted    Company   C   in    constructing    ponton  and 
trestle  bridge  and  corduroying  approach  thereto. 
September  27,  1902— 

Participated  with  the  Battalion  of   Engineers  on  Blue  advance 
guard  for  a  division  of  full  strength.    . 
September  28,  1902— 

Sunday. 
September  29,  1902— 

Participated  in  problem  of  contact  of  forces  of  all  arms. 
September  30,  1902— 

Collecting  materials  for  spar  bridge  and  loading  ponton  bridge 
material  on  wagons. 

October  1,  1902— 

Same  as  September  30. 
October  2,  1902— 

Same  as  October  1. 
October  3,  1902— 

No  work. 
October  4,  1902— 

No  work. 
October  5,  1902— 

Sunday. 
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October  6,  1902— 

Formed  part  of  Blue  defensive  line  in  problem  of  attack  and 
defense  of  a  position. 

October  7,  1902— 

As  Blue  infantry  in  tactical  exercise  for  a  division. 
October  8,  1902— 

Assisted  in  dismantling  ponton  bridge.     Began  construction  of 
double-lock  spar  bridge  over  gully  just  east  of  Three  Mile  Creek. 
October  9,  1902— 

Completed  spar  bridge  and  dismantled  it. 
October  10,  1902— 

Entrained  for  Fort  Leavenworth  and  arrived  there  at  5.20  P.  M. 

*%^  %^  %^  %^  m^  ^^ 

^^  ^^  ^^  ^^  ^^  '^ 

With  reference  to  the  matter  of  equipment,  I  believe  the  maneuvers  at 
Fort  Riley  demonstrated-  again  the  necessity  for  an  infantry  intrenching 
tool.  In  moving  infantry  in  an  open  country  or  in  holding  a  position 
suddenly  attacked,  it  is  absolutely  necessary  for  infantry  to  intrench,  and 
this  can  only  be  done  satisfactorily  with  a  tool  carried  on  the  person  of 
the  infantryman.  It  is  not  to  be  assumed  that  engineers  with  tool  wagons 
or  pack  trains  will  be  present  with  all  forces  of  troops,  and  even  if  they 
were  present  the  distribution  and  collection  of  tools  before  and  after  the 
intrenchments  are  made,  present  such  practical  difficulties  that  nothing 
but  the  tool  carried  on  the  person  Can  be  safely  relied  upon. 

There  is  no  difficulty  in  carrying  tools  in  wagons  to  be  used  in  positions 
which  are  to  be  fortified  and  held  for  a  lengthy  period.  The  same  may 
be  said  of  tools  in  pack  trains,  but  as  yet  the  Engineer  Department  has 
not  devised  or  adopted  a  pack  train  outfit,  nor  has  the  question  of  the 
kinds,  sizes,  and  quantities  of  the  various  tools  to  be  carried  in  wagons  or 
pack  trains  been  decided.  The  experience  gained  by  the  battalion  at  Fort 
Riley  in  that  direction  was  so  meagre,  in  my  opinion,  that  it  is  of  little 
value  in  determining  these  questions.  I  would  recommend  immediate 
purchase  of  an  English  pack  train  outfit  for  experimental  purposes. 

The  equipment  of  the  engineer  soldier  is  satisfactory,  except  that  the 
carbine  should  have  a  strap-sling  and  a  stacking-swivel,  so  that  it  may  be 
carried  over  the  shoulder,  thus  leaving  both  hands  free  as  well  as  making 
the  piece  easier  to  carry  on  the  march,  and  so  that  the  pieces  can  be  placed 
in  an  orderly  arrangement  on  the  ground  when  not  in  use. 

The  road  and  bridge  work  executed  by  Company  B  was  of  such  a 
nature  that  no  new  points  were  brought  out  with  reference  to  the  Engi- 
neer equipment.     Where  extensive  and  rapid  road  work  is  to  be  accom- 
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plished,  use  may  be  made  of  modern  inventions  for  road  work,  obtained 

from  the  nearest  commercial  supplies,  rather  than  in  attempting  to  carry 

such  articles  with  the  army  in  the  field,  whose  main  reliance  will  always 

be  upon  the  pick  and  shovel  alone. 

Very  respectfully, 

GEORGE  A.  ZINN, 

Captain,  Corps  of  Engineers, 

Commanding  Company  B. 

Company  C,  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kansas, 

October  28,  1902. 
The  Adjutant,  1st  Battalion  of  Engineers, 
Present. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  per- 
formed by  Company  C  of  the  battalion  during  the  recent  maneuvers  at 
Fort  Riley,  Kansas,  and  the  journey  to  and  from  the  maneuvers. 

The  advance  guard  ponton  train  was  assigned  to  Company  C  by  the 
Battalion  Commander  prior  to  the  march  to  Fort  Riley.  The  train  con- 
sisted of  eight  ponton  wagons,  one  tool  wagon,  two  chess  wagons,  and 
two  trestle  wagons  fully  equipped  (the  forge  wagon  was  shipped  by  rail). 
These  wagons  had  been  modified  for  hauling  by  the  removal  of  the 
splinter  bars  and  the  substitution  of  double  and  single  trees  for  four  mules. 
Brakes  were  also  attached  to  the  rear  wheels  of  all  except  the  tool  wagon, 
for  use  on  gentle  grades  where  locking  the  wheels  would  be  inadvisable; 
these  brakes  were  operated  by  the  teamster  from  his  saddle  on  the  near 
wheeler  by  a  line  attached  to  a  brake  lever  of  ordinary  form.  The  harness 
used  was  that  known  as  jerk  line  harness.  The  teamsters  were  all 
civilian.s. 

The  wagons  stood  the  march  to  Fort  Riley  fairly  well ;  the  brakes 
proved  difficult  of  operation  from  the  saddle  and  were  generally  operated 
by  a  man  riding  on  the  wagon  for  the  purpose.  I  am  convinced  that  the 
double  tree  Attachment  is  much  better  for  the  purpose  than  the  splinter 
bar.  The  jerk  line  harness  is,  however,  objectionable,  it  being  very  diffi- 
cult to  prevent  the  mules,  on  turning  to  the  left,  from  turning  too  short. 
I  should  retommend  the  adoption  of  four  line  harness,  with  the  teamster 
riding  on  the  wagon ;  this  would  also  facilitate  his  working  the  brake. 

Several  front  bolsters  on  the  wagons  broke  and  one  wheel,  due  to  dry 
rot  in  the  wood ;  one  locking-chain  also  broke. 

The  country  crossed  was  not  difficult;  the  weather  was  fair  with  little 
mud.     From  Leavenworth  to  Topeka  rolling  country,  with  fairly  steep 
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hills;  from  Topeka  west,  generally  level  roaus  with  some  heavy  sand. 

The  company,  which  was  formed  almost  entirely  of  recruits  assigned 
in  June,  1902,  had  had  little  practice  in  ponton  work,  only  the  month  of 
August  being  devoted  thereto.  Exercises  were  had  during  that  month  in 
knots  and  lashings,  in  boat  and  flotilla  drill,  construction  of  ponton  bridge 
with  reserve  equipage,  construction  of  trestle  bridge  on  land  and  water, 
and  assembling  of  advance  guard  pontons  on  land.  The  assignment  to 
to  the  advance  guard  train  occurred  too  late  for  any  practice  with  it  upon 
the  water. 

The  composition  of  the  company  when  it  left  Fort  Leavenworth  was 
as  follows  :  One  captain,  six  sergeants,  eight  corporals,  two  cooks,  one 
acting  musician,  twenty-nine  first-class  privates,  twenty-three  second-class 
privates.  The  captain,  one  corporal,  the  acting  musician,  and  four  privates 
were  mounted.  One  2d  lieutenant  joined  the  company  October  1  and 
one  corporal  and  one  private  were  sent  to  Fort  Leavenworth  sick.  The 
average  daily  sick  during  the  march  and  maneuvers  was  1.4  in  quarters, 
1.0  in  hospital;  on  the  march  the  average  was  .66  in  quarters,  and  none 
in  hospital. 

On  the  march  the  company  was  formed  on  the  train  as  follows :  The 
men  in  heavy  marching  order  were  assigned  by  squads  to  certain  wagons, 
deposited  their  blanket  rolls  upon  the  wagons  and  marched  beside  them 
on  each  side  in  column  of  files  carrying  their  carbines  and  other  equip- 
ments. They  gave  assistance  in  locking  wheels,  handling  brakes,  and 
correcting  position  of  loads  when  necessary.  Each  squad  remained  under 
charge  of  its  corporal  who  was  responsible  for  its  discipline  on  the  march. 
The  sergeants  were  distributed  along  the  train  and  exercised  general  super- 
vision.  A  mounted  corporal  carrying  the  company  guidon  rode  abreast 
of  the  leading  wagon.  The  company  commander  rode  at  the  rear  of  the 
train  followed  by  the  musician  and  the  remainder  of  the  mounted  detach- 
ment acting  as  orderlies. 

The  rate  of  moving  of  the  column  as  determined  by  the  record  of  Sep- 
tember 10,  taking  into  account  all  stops,  was  as  follows:  3!ll  miles  per 
hour,  actual  marching  rate.  With  the  ordinary  ten-minute  halt  every 
hour  this  would  become  2.49  miles  per  hour.  The  remaining  companies 
of  the  battalion  marched  just  in  front  of  the  train  and  numerous  extra 
stops  were  made  on  account  of  this  slower  rate  of  march.  The  actual 
rate  on  September  10,  including  all  these  stops,  was  only  2.1  miles  per 
hour.  This  continual  halting  was  rather  wearing  upon  the  men  and 
mules,  but  was  largely  corrected  by  the  orders  of  the  Battalion  Com- 
mander for  the  wagon  train  to  leave  camp  each  morning  twenty  minutes 
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after  the  foot  column.  On  September  11  these  rates  were  3.47  actual 
marching  rate,  2.97  with  ordinary  stops,  2.24  including  all  stops  j  one,  a 
dinner  halt  of  one  hour  and  twenty-eight  minutes. 

Several  small  bridges  over  road  drains  broke  under  the  train  during  the 
march  but  nothing  of  any  consequence.  On  two  occasions  a  few  chess 
^vere  used  to  floor  over  breaks  but  nothing  more  was  necessary. 

The  command  arrived  at  fort  Riley  on  September  19  and  encamped 
about  a  quarter  of  a  mile  to  the  northeast  of  the  artillery  post.  The 
iournal  of  operations  at  Fort  Riley  is  as  follows : 

September  19  and  20.     Setting  up  and  ditching  camp,  digging  sinks,  etc. 

September  21 — Sunday.  Made  inspection  of  river  with  a  view  to  throw- 
ing ponton  bridge  across.  General  Bates  having  expressed  a. desire  to 
have  bridge  debouche  about  the  middle  of  the  Smoky  Hill  Flats,  south  of 
the  Kansas  River,  I  selected  a  site  opposite  the  dumping  ground  south  of 
the  railroad  station  (shown  on  map  herewith).*  This  was  the  only  point 
opposite  the  flats  that  possessed  a  road  leading  through  the  woods  and 
obviated  any  further  search.  The  sand  bar  shown  on  map  was  about  three 
feet  above  water,  and  it  was  my  design  to  utilize  it  to  shorten  the  bridge 
so  as  to  avoid  the  use  of  trestles.  The  Battalion  Commander  approved 
the  site  selected. 

September  22.  Launched  three  wooJen  pontons  at  lower  ford,  three- 
quarters  of  a  mile  below  bridge  site.  One  of  these  was  taken  up  to  site, 
other  two  turned  over  to  Lieutenant  Stickle  for  hydrographic  survey  of  river. 

Cleared  brush  from  road  leading  to  site,  cut  fifty  yards  new  road  around 
dump  pile  which  was  too  soft  for  passage  of  animals. 

Cat  approach  through  north  bank  to  level  of  sand  bar,  cut  nineteen 
logs  for  corduroy.  Tried  to  blast  down  approach  on  south  shore;  fired 
two  blasts  of  one  and  three  pounds  of  dynamite,  respectively,  with  little 
effect,  material  being  sandy  loam ;  no  blasting  powder  was  available,  so 
this  method  abandoned.     Stopped  at  4  P.  M.,  owing  to  rain. 

September  23.  Drizzling  rain  in  the  morning;  company  engaged  in 
equipping  reserve  train  with  anchors,  cables,  lashings,  etc.  In  the  after- 
noon weather  cleared  and  company  began  work  at  bridge  site,  cutting 
approach  on  south  bank  and  corduroying  road  on  sand  bar.  Stopped 
work  at  2  P.  M.,  owing  to  heavy  rain. 

September  24.  Company  took  part  in  maneuver  representing  attack 
on  the  outpost  of  a  division,  the  Battali^)n  of  Engineers  being  a  portion  of 
the  outpost.  The  battalion  left  camp  at  8.30  A.  M.,  marched  to  Morris 
Hill,  and  then  east  along  ridge  running  to  Sheridan  Heiglus.      Company  C 

*  Not  printed. 
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was  assigned  to  center  of  battalion  line  and  its  position  indicated  by  the 
Battalion  Commander  along  this  ridge.  I  selected  a  position  on  military 
crest  of  ridge  for  the  company  in  support  and  sent  out  four  cossack  posts 
on  points  of  ground  projecting  into  the  ravine  in  the  north  and  connect- 
ing with  the  posts  of  Company  D  on  my  left,  company  tool  wagon  deliv- 
ered tools  and  intrenching  began  (theoretically  only)  at  10.21  A.  M.,  dug 
kneeling  trenches  to  11.20,  then  lying  trenches  about  fifty  yards  on  either 
flank  in  case  line  of  resistance  should  be  broken.  About  11.30  discovered 
Company  B  had  moved  forward  to  a  position  on  my  right  front  and  was 
overlapping  my  cossack  posts.  I  shifted  the  posts  to  the  left  and  front 
to  make  the  line  continuous  and  moved  the  company  to  a  new  position 
about  100  yards  to  the  left  front  of  its  original  one,  as  orders  had  been 
issued  to  remain  concealed  after  12  M.,  the  men  lay  in  the  grass  and 
further  intrenching  was  not  resorted  to. 

Heavy  firing  was  heard  to  the  left  and  some  musketry  to  the  right,  but 
no  enemy  was  seen.  At  2.30  P.  M.,  the  cossack  posts  were  relieved  and 
at  3  P.  M.,  recall  was  sounded  and  the  command  marched  back  to  camp. 

September  25.  River  had  risen  considerably,  cutting  through  bar  next 
to  north  bank.  Built  a  log  and  brush  dam  and  corduroyed  with  brush 
and  logs  130  feet  of  road,  10  feet  wide  on  bar.  In  the  afternoon  a  further 
rise  of  12  inches  cut  around  the  dam,  and  showed  the  use  of  the  bar  to  be 
very  precarious.  Selected  new  line  of  crossing  which  was  that  finally 
used ;  sextant  measurements  showed  it  470  feet  between  sills.  The 
reserve  ponton  material  contained  only  17  pontons,  so  it  was  decided  to 
use  seven  trestles,  leaving  one  boat  as  a  guard  boat.  Reported  to  the 
Battalion  Commander  that  the  operation  required  more  than  one  company 
and  he  ordered  details  from  other  companies  to  assist  on  the  following  day. 

September  26.  Sergeant  Hurtt,  with  Company  C,  hauled  eight  pontons 
to  lower  ford,  launched  them,  and  endeavored  to  row  up  the  river  but 
failed  owing  to  heavy  current  and  strong  down  stream  wind.  Half  of 
Company  B,  under  Sergeant  Neid,  cut  road  (shown  on  map)  to  new 
bridge  head  and  corduroyed  about  half  of  it. 

Company  D  began  work  on  south  approach  with  picks  and  shovels 
and  about  half  completed  it.  Set  a  river  gauge  in  old  approach  on  north 
bank. 

September  27.  Sergeant  Hurtt  with  twenty  men  (all  available) 
unloaded  remaining  six  pontons  at  south  approach,  launched  them,  and 
moored  them  on  the  north  bank.  In  the  afternoon  hauled  balk  and  chess 
to  the  bridge  site.  The  poor  appearance  of  many  of  the  balk  caused  sus- 
picion as  to  their  strength,  and  the  Battalion  Commander  ordered  them 
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all  tested  before  use.  I  began  testing  them  in  the  afternoon,  using  the 
following  rough  method :  Two  abutment  sills  were  laid  upon  the  ground 
parallel  and  twenty  feet  between  their  inner  edges.  Each  balk  was  laid  across 
the  sills,  then  six  men  each  laid  a  chess  at  right  angles  to  the  balk,  three  on 
each  side,  their  ends  touching  on  the  balk,  other  ends  on  the  ground ;  each 
man  then  mounted  his  chess  standing  as  close  together  as  possible  over  the 
middle  of  the  balk.  The  deflection  caused  by  this  weight  was  obtained 
by  measurement  before  and  after.  Calculation  showed  proper  deflec- 
tion for  entire  load  of  1,100  pounds  (six  men  and  three  chess),  on  20-foot 
span  to  be  3.02  inches.    All  balk  showing  four  inches  or  more  were  rejected. 

September  28 — Sunday.  The  company  brought  all  boats  to  the  bridge 
site,  eight  from  lower  ford,  two  which  had  been  used  for  survey  from  the 
Highway  Bridge. 

September  29.  The  company  went  out  on  maneuver  under  command 
of  Lieutenant  Burgess.     With  a  detail  of  eight  men  I  tested  remaining  balk. 

September  30.     Detail  from  Company  D  finished  south  approach. 

Detail  from  Company  B  loaded  material  at  depot ;  Company  C  con- 
structed seven  trestle  bays  from  north  approach.  These  bays  were  all 
rope-braced,  as  shown  in  sketch  herewith.* 

Seven  balk  were  laid  in  each  bay  for  greater  strength,  the  additional 
balk  being  placed  between  the  outer  ones  on  each  side.  It  was  later 
shown  that  under  the  passage  of  horses  the  deflection  of  the  middle  balk 
causes  greater  jumping  of  the  chess,  frightening  the  animals  Placing  the 
additional  balk  adjacent  to  the  middle  balk  would  diminish  this  jumping 
and  I  should  so  arrange  them  in  the  future. 

The  footing  to  the  trestles  scoured  out  very  rapidly,  causing  settlement 
amounting  in  cases  to  over  two  feet.  To  correct  this  the  caps  were  raised 
with  a  block  and  fall. 

Large  masses  of  drift  began  running  in  the  river,  mostly  small  stuff, 
but  containmg  occasional  large  trunks  (largest  measured  two  feet,  seven 
inches  in  diameter).  To  protect  against  the  shock  of  these  a  75-pound 
anchor  was  dropped  twenty  yards  upstream  from  each  trestle  and  the 
cable  drawn  tight  to  the  upstream  leg  leading  through  the  slot  in  the 
upstream  end  of  the  cap;  large  logs  brought  up  fairly  gently  on  this  cable 
instead  of  striking  legs. 

A  guard  of  twelve  men  and  one  non-commissioned  officer  was  put  on 
the  bridge  in  the  afternoon  and  retained  there  until  the  bridge  was  finally 
removed.  One  sibley  tent  and  stove  were  set  up  near  north  approach  for 
use  of  guard.     Orders  for  bridge  guard  are  appended  hereto. 

*  Not  printed. 
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October  1.  Company  C,  with  detail  of  twelve  privates  and  two  non- 
commissioned officers  from  each  of  the  other  companies,  began  construc- 
tion of  the  bridge  at  8.45  A.  M.,  completed  12  M. ;  sixteen  bays  with 
boats,  making  twenty-three  bays  in  all ;  total  length  between  sills,  448  feet. 

The  men  were  distributed  as  follows : 

Non-com- 
missioned officers.  Privates. 

Three  upstream  anchor  detachments 3  12 

Cable  men 2 

Balk  lashers . 2  8 

Balk  carriers 1  14 

Side-rail  carriers 1  4 

Side-rail  lashers 2 

Chess  carriers 1  22 

Total 10  62 

Superintending  boats 1 

Keeping  bridge  free  of  drift 4  12 

The  need  of  pointed  log-hooks  was  much  felt  in  handling  drift  as 
hardly  any  holding  could  be  secured  with  the  boat  hooks. 

October  2.  In  spite  of  the  efforts  of  the  bridge  guard  who  had  worked 
almost  the  entire  night,  three  large  accumulations  of  drift  were  found  on 
the  bridge  in  the  morning.  Two  anchors  had  been  carried  away  by  drift 
and  a  hole  punched  in  one  ponton  above  the  water  line.  One  balk  was 
broken  and  two  trestle  legs.  Sixth  trestle  was  sunk  by  drift  and  scour  so 
that  roadway  was  partially  under  water.  Dismantled  three  bays  and 
cleared  out  the  drift.  Built  trestle  raft,  reset  fifth  trestle  and  tried  to  reset 
sixth  but  had  not  sufficient  long  legs  and  short '  ones  would  not  hold. 
Decided  to  use  only  five  trestles  and  utilize  the  remaining  two  boats 
which  had  been  intended  for  guard  boats.  Dismounted  trestle  raft,  and 
rigged  one  boat  as  rope  ferry  for  use  of  guard  across  opening. 

October  3.  Very  cold  and  rainy,  did  not  take  company  out;  bridge 
guard  worked  from  8  to  10  clearing  away  drift  from  trestles.  Lieutenant 
Ralston  went  to  Junction  City  and  hired  a  skiff  for  use  as  guard  boat 
during  passage  of  troops. 

October  4.  Rapidly  rising  river,  endangering  trestles.  Took  all  of 
Company  C,  and  one  officer,  two  non-commissioned  officers,  and  twelve 
privates  from  Companies  A,  B,  and  D,  each.  Dismantled  trestle  portion 
of  bridge;  the  river  was  over  the  bank  doing  some  damage  to  corduroyed 
road  and  compelling  the  men  to  work  knee  deep  in  water.     Dismantled 
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south  shore  bay,  to  give  easy  motion  to  bridge  on  rise,  and  sent  guard 
tent  to  south  bank. 

October  5 — Sunday.     No  work. 

October  6.  Constructing  trestles  again,  using  five;  river  had  fallen 
considerably.  Completed  bridge  in  the  afternoon  using  all  the  boats  (17) 
and  shortening  two  bays.  Moved  guard  back  to  north  bank.  Signal 
Corps  put  telephone  in  tent  connecting  with  Battalion  Headquarters. 

October  7.  In  the  morning  repaired  road  where  damaged  by  flood. 
Cut  south  approach  to  new  water  level. 

In  the  afternoon  received  word  that  the  infantry  would  cross  bridge 
about  2  P.  M.  The  infantry  arrived  at  3.30,  crossed  the  bridge  in  column 
of  twos  and  returned  in  the  same  formation  followed  by  two  squadrons  of 
cavalry  and  two  field  batteries  that  had  crossed  to  the  south  bank  by  the 
Highway  Bridge.  The  Signal  Corps  automobile,  weighing  2,500  pounds, 
with  five  passengers,  also  crossed  and  recrossed  the  bridge.  The  com- 
pany was  distributed  two  men  in  each  boat  to  assist  bridge  guard  in 
enforcing  rules ;  those  in  the  sterns  of  the  boats  were  equipped  with  boat 
hooks  and  lines  to  assist  any  who  might  fall  off  the  bridge.  A  member 
of  the  guard  was  in  the  guard  skiff  on  lower  side  of  bridge  ready  also  to 
go  to  the  assistance  of  anyone  who  might  fall  in  the  water. 

No  breaks  of  any  kind  occurred  except  one  chess,  which  broke  under 
the  weight  of  a  horse.  It  was  plainly  rotten  and  was  promptly  replaced 
with  only  one  minute  halt.  The  column  was  halted  again  for  a  minute 
and  a  half  to  replace  a  few  chess  that  workedout  from  under  the  side  rail 
on  the  midstream  saddle  bay. 

After  the  crossing,  three  bays  were  dismantled  and  reconstructed  as  an 
exhibition. 

October  8.  Companies  C,  D,  and  A  dismantled  bridge  in  the  morn- 
ing and  loaded  three  pontons  on  wagons.  In  the  afternoon  Companies 
A  and  D  worked  at  the  railroad  depot  loading  material  on  train.  Com- 
panies B  and  C  at  the  bridge  site.  All  the  remaining  pontons  were  loaded 
and  all  other  material  except  seven  wagon  loads.  The  pontons  were 
loaded  by  the  method  of  excavating  trenches  for  the  wagon  wheels  about 
eighteen  feet  from  the  bank.  The  boats  were  brought  stern  first  to  the 
bank  with  a  cable  attached  to  the  two  stern  posts  and  led  out  over  the 
wagon.  The  bulk  of  the  men  heaved  on  this  rope,  a  few  guiding  the 
boat  and  placing  rack  sticks  for  rollers.  Sergeant  Hurtt  directed  this  loading, 
and  after  the  first  three  boats  the  average  time  of  loading,  including  unhitch- 
ingand  hitching  mules,  was  six  and  one-third  minutes,  with  balk  already  on 
wagon;  eight  and  one-half  minutes  when  balk  had  to  be  placed  on  wagons. 
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October  9.     Finished  loading  at  both  bridge  site  and  depot. 
October  10.     Returned  to  Fort  Leavenworth  by  rail. 

RECOMMENDATIONS. 

The  experience  with  both  trains  leads  me  to  suggest  the  following : 

1st.  That  all  wagons  be  equipped  with  single  and  double  trees  and 
brakes,  and  that  the  teams  be  driven  with  lines  from  the  wagons. 

2d.  That  one  of  the  boat  hooks  prescribed  for  each  ponton  be  made 
sharp  on  hook  and  point  similar  to  log  hooks,  for  convenience  in  handling 
drift. 

3d.  That  each  ponton  company  be  equipped  with  twelve  oil  skin  coats 
and  hats  and  twenty-four  pairs  of  fishermen's  rubber  boots. 

4th.  That  a  suitable  block  and  fall  with  slings  be  provided  for  use  in 
raising  and  lowering  trestle  caps,  without  dismantling  bridge. 

5th.  That  the  top  of  the  trestle  leg  be  modified  in  form  to  stand  the 
continued  blows  of  the  maul  without  brooming  and  splintering.  When 
the  trestles  are  wet  the  legs  show  a  tendency  to  jam  in  the  caps  and 
require  a  great  deal  of  driving. 

6th.     To  supply  four  false  legs  with  each  trestle. 

7th.  That  each  division  of  the  reserve  guard  equipage  should  be  sup- 
plied with  a  small  boat  for  general  work,  soundings,  life  saving,  etc.  It 
should  be  of  a  size  to  be  carried  in  one  of  the  ponton  boats.  I  should 
recommend  a  boat  of  dory  build,  16  feet  over  all,  5  feet  beam,  4  feet  wide 
at  stern,  3  feet  4  inches  at  bottom  amidships,  3  feet  at  stern.  Stem  post 
cut  under  to  prevent  heavy  shocks  on  striking  drift.  The  flare  on  the 
sides  gives  additional  stability  to  enable  men  in  the  water  to  crawl  into 
the  boat  over  the  gunwales  without  swamping  it.  It  should  pull  two 
pair  of  oars  and  have  seat  for  steering  oarlock  on  each  side  at  stern;  an 
iron-lined  notch  should  be  provided  in  middle  of  stern  to  lead  an  anchor 
cable  through,  and  ringbolts  bow  and  stern  by  which  it  may  be  slung. 
The  boat  should  be  flat  bottomed,  with  small  keel  under  the  run  aft.  A 
heavy  keelson  should  be  used  in  construction  to  give  longitudinal  stiffness. 
Such  a  boat  should  weigh  probably  four  hundred  pounds. 

Suggested  method  of  carrying  out  recommendations  4  and  5  is  shown 
on  sketch  herewith,  No.  4.*  A  triple  block  is  thought  necessary  to  avoid 
unduly  racking  the  trestle.  The  pull  is  necessarily  parallel  to  axis  of 
bridge  and  with  the  fall  used  at  Fort  Riley  (one double  and  one  single  block), 
it  was  necessary  to  have  twelve  men  to  pull,  and  the  racking  was  exces- 
sive. A  spare  trestle  chain  would  form  the  best  sling  at  bottom.  The 
upper  sling,  suitable  for  present  or  suggested  form  of  trestle  leg,  is  shown 

*  Not  orinted. 
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on  sketch.     The  block  and  fall  is  also  found  useful  in  raising  anchors 
vtrhen  firmly  imbedded  in  bottom. 

I  desire  to  particularly  commend  the  services  rendered  by  the  following 
men  of  the  company  during  the  maneuvers : 

Sergeants  Loper,  Hurtt,  Robbins,  Lunny;  Corporals  Regan,  McGrath; 
First-class  privates  Bolduc,  Doyle,  Layton,  Leary,  Stewart ;  Second-class 
private  Fletcher. 

Sergeant  Crotty,  of  Company  D,  made  a  very  good  sketch  of  the  site 
w^ith  the  improved  cavalry  sketching  case. 

Sergeant  Davignon,  of  Company  A,  did  noticeably  good  work  with  a 
boat  party  during  the  construction  and  dismantling  of  the  bridge. 
Very  respectfully,  your  obedient  servant, 

C.  A.  F.  FLAGLER, 
Captain,  Corps  of  Engineers, 

Commanding  Company  C. 

RIVER   RECORD. 


Date. 


September  20. 
September  21- 

September  23. 

September  25. 

September  26. 


September  27.. 


September  28. 
September  29. 

September  30 — 


Time. 


2.45 

3.15 

3.45 

8 

10.15 

4.45 

8.45 

9 

10 

8.30 

11 


A.  M 
P.  M 
A.  M 
P.  M. 
A.  M 
P.M. 
A.  M  . 
P.  M  . 
P.  H  . 
P.  M. 
A.  M  . 
A.  M  . 
P.  M  . 
A.  M 
A.  M 
A.  M 
A.  M 
A.  M 


Reading- 


1  foot,  6  inches. 

1  foot. 

8  inches. 
10  inches. 
8  inches. 

2  inches. 
10  inches. 

-4  feet,  10  inches. 
■5  feet,  354  inches. 
5  feet,  4  inches. 
-5  feet,  4  inches. 
■5  feet,  9j4  inches. 
-5  feet,  SH  inches. 
■5  feet,  3  inches, 
■4  feet,  754  inches. 
-4  feet,  8  inches. 
4  feet,  8  inches. 
■5  feet. 
-5  feet. 


September  30_ 

October  1 

October  2 


II 


I 

October  3 

I 
October  4 j 

i 
October  5 

October  6 ' 

October  7 ' 

October  8 , 

October  9 ' 


1.30 

4.30 

8 

12.45 

7 

8.30 

10.30 

2 

7 

3.30 

7 

10 
3 
3 
9 
3 
9 
7.50 
8.30 


p.  M 
P.  M 
A.  M 
F.  M 
A.  M 
A.  M 
A.  M 
P.  M 
A.  M 
P.  M 
A.  M 
A.  M 
P.  M 
P.  M 
A.  M 
P.  M 
A.  M 
A.  M 
A.  M 


ReadinK. 


feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feet, 
feel, 
feet, 
feet, 
feet, 
feet, 
feel, 


H  inch. 
54  inch. 
1154  inches. 
11 54  inches. 
4  inches. 
554  inches. 
454  inches. 
454  inches. 
554  inches. 
654  inches. 
754  inches. 
6  inches. 
9  inches. 

3  inches. 

4  inches. 


8  inches. 


Note. — From  September  20  to  25,  inclusive,  and  from  Oct(tber  S  to  9,  inclusive,  readings  were  measured 
from  mark  set  at  each  reading,  and  were  rather  inaccurate.  From  September  26  to  October  4,  inclusive,  read- 
ings were  made  from  a  graduated  gauge  established  at  the  bridge  site.  This  gauge  was  destroyed  by  a  shore 
cable  on  October  4  and  was  not  replaced. 

VELOCITY. 

September  21.  One  current  measurement,  very  rough,  at  lower  ford 
center  of  channel,  gave  3>^  feet  per  second. 

September  26.  At  bridge  site,  mean  of  three  measurements  near  north 
shore  gave  4.35  feet  per  second.  Mean  ot  two  measurements  near  center 
of  channel  gave  3.7  feet  per  second. 

October  7.  At  bridge  site,  fifth  boat  from  south  shore  (two  measure- 
ments) 3.71  feet  per  second. 
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Eighth  boat  from  south  shore  (five  measurements)  3.73  feet  per  second. 
Fourteenth  boat  from  south  shore  (five  measurements)  3.6  feet  per 
second. 

Fifth  trestle  from  north  shore  (two  measurements)  3.28  feet  per  second. 

ORDERS  FOR  BRIDGE  GUARD. 

The  guard  will  consist  of  one  non-commissioned  officer  and  twelve 
privates.     The  guard  will  be  mounted  daily  at  6  P.  M. 

From  6  P.  M.,  until  6  A.  M.,  one  private  will  be  on  duty  on  the  bridge 
at  all  times.  It  shall  be  his  duty  to  see  that  no  one  comes  upon  the 
bridge  (except  members  of  the  guard)  without  proper  authority,  and  to 
guard  the  bridge  from  drift  or  other  danger. 

From  6  A.  M.,  until  6  P.  M.,  two  privates  will  be  continually  on  duty, 
No.  1  at  north  end  of  bridge,  No.  2  at  south  end  of  bridge.  They  will 
be  equipped  with  carbine,  belt,  and  six  rounds  of  ball  cartridge. 

The  orders  for  Nos.  1  and  2  from  6  A.  M.,  to  6  P.  M.,  are  as  follows : 

To  notify  civilians  who  desire  to  cross  the  bridge  that  they  do  so  at 
their  own  risk,  and  to  prevent  their  loitering  upon  the  bridge. 

To  direct  all  foot  troops  crossing  the  bridge  to  march  in  columns  of 
twos  at  broken  step. 

To  direct  all  mounted  troops  to  dismount  and  cross  the  bridge  in 
column  of  twos,  horses  outside  and  men  leading  in  middle  of  bridge. 

To  direct  artillery  or  wagon  trains  to  cross  with  an  interval  of  one  bay 
between  teams. 

To  require  pack  animals  to  be  led  as  prescribed  for  mounted  troops. 

No  loose  horses  or  cattle  will  be  allowed  on  the  bridge  at  any  time. 

Enlisted  men  not  on  duty  will  not  be  allowed  to  loiter  on  the  bridge. 

Officers  will  be  permitted  to  cross  mounted  if  they  so  desire. 

Care  will  be  taken  to  see  that  no  team,  horse,  or  body  of  troops  be  per- 
mitted to  come  upon  the  bridge  for  crossing  while  another  such  is  cross- 
ing in  the  opposite  direction. 

Guards  will  render  the  customary  salutes  of  sentinels. 

Guards  will,  at  all  times,  make  every  effort  to  protect  the  bridge  from 
drift  or  other  danger,  and  will  turn  out  the  entire  guard  if  the  danger  be 
great. 

The  guard  will  visit  camp  for  its  meals,  leaving  two  men  in  the  guard 
tent  in  addition  to  the  sentinels  on  post. 

Guards  will  halt  troops  crossing  the  bridge  if  violent  oscillations  are 
observed,  until  the  oscillations  cease. 

During  passage  of   the  bridge  by  any  troops  one  man  (in  addition  to 
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sentinels  on  post)  will  be  in  the  guard  skiff  below  bridge  ready  to  go  to 
the  assistance  of  any  one  who  may  fall  off  the  bridge. 

One  member  of  the  guard  will  at  all  times  be  kept  within  hearing  of 
the  telephone  in  the  guard  tent. 

The  diagonal  bracing  of  the  trestles  will  be  slackened  whenever  rain 
begins  to  fall  and  tightened  again  when  the  bracing  is  dry. 

(Signed)  C.  A.  F.  FLAGLER, 
Captain,  Corps  of  Engineers,  U.  S.  Army, 

Commanding  Company  C. 

Company  D,  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kansas, 

November  17,  1902. 
The  Adjutant, 

1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kansas. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  done 
by  Company  D,  1st  Battalion  of  Engineers,  at  the  Fort  Riley  maneuvers, 
and  recommendations  in  reference  to  equipment. 

The  work  of  the  company  naturally  comes  under  two  heads,  work  done 
acting  as  infantry  and  work  as  engineers. 

As  the  work  as  infantry  has  no  bearing  upon  the  subject  of  equipment 
it  may  be  briefly  dismissed  by  stating  that  the  company,  acting  as  infantry, 
tcx)k  part  in  the  following  exercises :  September  24,  as  part  of  outpost  for 
an  army  corps;  September  27,  as  part  of  advance  guard  for  a  division; 
September  29,  contact  problem  for  all  arms;  October  6,  after  10  A.  M., 
as  part  of  line  for  defense  of  intrenched  position  ;  October  7,  as  part  of 
tactical  exercise  for  a  division. 

The  engineer  work  of  the  company  comprised  foot  and  mounted  recon- 
noissance  and  drafting;  construction  of  40-foot  trestle  bridge  across  Three 
Mile  Creek  with  material  of  bridge  train,  using  a  Birago  trestle  for  the 
middle  support;  cutting  approaches  to  fords  on  Three  Mile  Creek,  and 
south  approach  to  ponton  bridge  across  the  Kaw  River;  construction  of 
typical  sections  of  various  forms  of  intrenchments,  viz,  skirmish  trench, 
kneeling  trench,  standing  trench,  complete  trench,  shrapnel  trench,  and 
shell  trench,  and  also  of  gabion,  hurdle,  sandbag  and  sod  revetments,  for 
illustration  of  lecture  on  intrenchments;  tracing  and  supervising  construc- 
tion of  intrenchments  on  the  right  of  the  defensive  position  occupied  by 
the  Blue  forces  under  command  of  Major  Leach,  October  6,  and  con- 
structing that  part  of  intrenchments  occupied  by  Company  D.      (A  special 
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report  of  the  work  done  on  this  day  has  been  heretofore  submitted.)  In 
addition,  details  from  the  company  were  furnished  Captain  Flagler  from 
time  to  time  to  assist  Company  C  in  constructing  the  ponton  bridge 
across  the  Kaw  River. 

The  engineer  equipment  of  the  company  was  transported  to  Fort 
Riley  by  one  escort  wagon  and  three  pack  mules  and  was  composed  as 
follows:  For  reconnoissance,  6  cavalry  sketching  cases,  with  necessary 
paper,  pencils,  erasers,  etc. ;  for  field  fortification,  30  shovels,  12  picks, 
1,000  sandbags,  3  gabion  forms,  1,500  feet  of  tracing  tape,  12  machetes, 
and  6  gabion  knives,  and  for  general  use  in  road  and  bridge  building 
and  all  other  classes  of  engineering  work,  a  miscellaneous  assortment  of 
tools. 

With  reference  to  this  equipment  the  following  suggestions  and  recom- 
mendations are  submitted.  For  reconnoissance,  the  cavalry  sketching  case 
gave  excellent  results,  but  it  is  believed  that  this  was  due  not  only  to  the 
careful  work  of  the  observers  and  of  the  topographical  officer  but  also  to 
the  excellent  check  afforded  by  the  section  lines,  and  that  for  general 
work  a  better  and  more  accurate  instrument  can  be  devised.  The  equip- 
ment of  each  company  should  include  for  reconnoissance  work,  6  sketching 
cases,  6  wrist  watches,  and  the  necessary  instruments  and  supplies  to  com- 
plete field  maps  and  reproduce  them  by  blue  printing.  These  instruments 
should  include  one  small  drawing  board  or  table,  one  small  blue-print 
frame,  one  set  of  drawing  instruments,  one  triangular  scale,  one  ruler,  and 
one  triangle. 

The  instruments  and  supplies  for  the  larger  and  more  elaborate  map 
reproductions  should  be  available  at  the  engineer  depot  when  required, 
but  should  not  ordinarily  form  a  part  of  the  company  equipment. 

As  this  subject  has  been  reported  upon  by  the  Battalion  Adjutant,  I  will 
merely  state  that  the  necessary  instruments  for  making  the  ordinary  topo- 
graphical signs  would  have  expedited  the  work  greatly  and  should  be 
included  at  least  in  the  depot  outfit. 

For  field  fortification,  the  tools  carried  in  the  tool  wagon  as  part  of  the 
equipment  should  be  limited  to  those  necessary  for  use  of  the  foot  sections 
only,  and  should  include  about  250  sandbags  60  shovels  (short  handles), 
30  picks,  12  bill  hooks  or  machetes,  and  3,000  feet  of  tracing  tape  in  150 
foot  lengths,  each,  marked  every  five  feet  and  attached  at  one  end  to 
picket  upon  which  it  is  wound.  For  general  pioneer  engineering  work 
the  tools  should  include  24  axes,  6  adzes,  4  cross-cut  saws,  6  sledges,  12 
iron  wedges,  1  grindstone,  12  long-handled  shovels,  6  mattocks,  3  cant 
hooks,  12  canvas  buckets,  100  pounds  assorted  nails,  2  sets  blocks  and 
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falls,  6  crowbars,  and  1  special  set  of  carpenter  tools  in  which  the  ordinary 
tools  should  be  increased  by  12  cutting  pliers,  12  hand  saws,  12  ship 
augers,  one-half  or  five-eighths  of  an  inch,  depending  size  of  drift-bolts 
and  bolts  carried,  6  wood  augers,  two  inch ;  12  chisels,  two  inch ;  6  car- 
penter mallets,  12  steel  squares,  1  cutter,  to  make  dowel  pins  for  two-inch 
holes;  12  two-foot  rules,  12  hatchets,  6  hand  axes,  4  tapes,  fifty  or 
one  hundred  feet;  extra  files,  saw  sets,  and  oil  stone  to  keep  these 
extra  tools  in  order.  A  special  tool  chest  or  chests  should  be  con- 
structed for  the  transportation  of  these  carpenter  tools  as  the  ones 
used  at  Riley  are  entirely  unsuitable.  What  is  needed  is  a  chest 
with  strongly-built  trays  so  designated  as  to  give  ready  access  to 
the  tools,  yet  hold  them  securely  in  place  when  packed  for  transpor- 
tation. 

In  addition  to  these  tools  a  small  horseshoer's  kit,  and  fitted  shoes  for 
all  the  draft  mules  should  be  provided. 

The  remainder  of  the  load  of  the  tool  wagon  up  to  the  allowable  limit 
of  weight  should  be  made  up  of  drift  bolts,  bolts,  nails,  rope,  and  marlin. 
A  special  tool  wagon  should  be  provided,  properly  designed  for  conven- 
ience of  loading  and  ease  of  access  to  tools,  for  the  escort  wagon  is  not 
suitable  for  the  purpose.  If,  however,  the  escort  wagon  must  be  used 
for  the  present,  I  strongly  recommend  that  a  standard  loading  be  devel- 
oped by  actual  test,  so  that  the  unsatisfactory  state  of  affairs  experienced 
in  handling  these  loads  during  the  Riley  maneuvers  may  be  remedied  as 
far  as  possible.  It  is  to  be  remarked  that  the  standard  load  and  standard 
loading  are  both  dependent  upon  the  form  of  wagon  used,  and  it  is  prob- 
able that  the  list  of  tools  suggested  will  require  modification.  The  engi- 
neer ^epuipment  of  the  mounted  section  was  carried  on  the  pack  mules 
and  for  two  of  these  mules  a  standard  load  was  adopted,  which  will  need 
minor  modifications,  if  any. 

The  loading  for  the  other,  two  mules  intended  for  engineer  material 
should  be  determined.  In  my  opinion  one  of  them  should  carry  all  the 
tools  and  supplies  for  demolitions ;  and  the  other,  rough  carpenter  tools, 
folding  cross-cut  saw,  nails  and  other  supplies  for  bridge  repair  work. 
The  efficiency  of  the  mounted  sections  of  the  battalion  could  be  increased 
and  their  administration  simplified  by  the  appointment  of  an  assistant 
veterinarian  with  the  rank  and  pay  of  sergeant,  to  perform  the  duties  of 
stable  sergeant  and  look  after  the  health  of  all  the  animals,  and  the  appoint- 
ment of  a  farrier  and  horseshoer  for  each  section,  to  have  the  rank  and 
pay  of  corporal.  It  is  also  thought  that  the  enlistment  of  special  men  as 
teamsters  for  the  bridge  train  with  necessary  increased  compensation,  say 
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$25  per  month,  to  make  their  pay  equal  to  that  of  similar  quarter- 
master employees,  would  add  materially  to  the  efficiency  of  the 
battalion. 

Very  respectfully, 

J.  B.  CAVANAUGH, 

Captain,  Corps  of  Engineers, 

Commanding  Company  D. 

APPENDIX  NO^  8^ 

Hdqrs.  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kansas, 

November  4,  1902. 
Major  Smith  S.  Leach, 

Corps  of  Engineers, 

Fort  Leavenworth,  Kansas. 

Sir  :  I  have  the  honor  to  report  on  the  photographic  and  map  repro- 
ducing departments  of  the  1st  Battalion  of  Engineers,  as  follows : 

photographic  outfit. 

1.  There  was  carried  to  Fort  Riley  a  complete  outfit  for  making  5  by 
7  to  10  by  12  photos.  This  outfit  had  been  furnished  by  the  Engineer 
Department,  and  although  in  store  at  this  post  for  several  months  it  had 
not  been  tested  or  thoroughly  examined.  This,  of  course,. was  due  to  the 
fact  that  this  battalion  had  barely  sufficient  storage  room  for  this  property 
in  its  original  package,  there  being  no  place  available  where  it  could  be 
opened  and  examined.  For  this  reason  a  number  of  defects  were  found 
after  the  setting  up  of  the  apparatus  at  Fort  Riley. 

2.  Cameras, — ^The  large  camera  is  a  10  by  12  portrait  camera  mounted 
on  a  transit  tripod,  wholly  unsuited  for  outdoor  work,  as  the  mounting  of 
the  camera  makes  it  unwieldy.  In  a  light  wind  there  is  so  much  vibra- 
tion that  photographs  can  not  be  made.  The  shutter  is  too  slow  for  any 
moving  object.     The  lens,  however,  is  excellent. 

The  small  camera,  a  5  by  7  Premo,  Sr.,  is  a  good  camera  for  outdoor 
work  but  the  shutter  was  found  to  be  broken,  and  considerably  over 
seventy-five  per  cent  of  the  plates  exposed  were  destroyed.  This  shutter 
has  been  sent  off  for  repair. 

A  copying  camera  should  be  provided  for  copying  maps  and  sketches. 
It  should  be  sufficiently  long  to  permit  copies  of  same  size  as  original. 
There  should  be  provided  also  a  stand  for  the  copying  camera.  This 
should  be  collapsible,  and  so  arranged  that  it  will  pack  into  a  convenient 
shaped  package. 


75 

3.  Plates. — The  packages  of  plates  were  in  good  condition  except 
where  tacks  had  been  driven  through  the  cover  into  the  edges  of  some  of 
the  plates,  each  tack  breaking  one  or  two  plates.  This  was  due  to  care- 
lessness in  fastening  the  address  card  on  with  tacks  long  enough  to  go  entirely 
through  the  wood  of  the  cover  and  into  the  plates.  It  is  suggested  that 
great  care  be  taken  in  driving  nails  or  tacks  into  boxes  containing  plates. 
When  plates  are  to  be  kept  some  time,  or  when  it  is  probable  that  the 
boxes  will  get  wet,  the  plates  should  be  sealed  in  tin. 

4.  Paper, — The  paper  was  in  good  shape,  packed  in  tin.  The  tropi- 
cal solio  seems  to  be  the  best  paper  for  use  in  the  field,  but  some  velox 
and  bromide  paper  should  be  carried.  In  packing,  it  would  be  better  to 
pack  each  gross  in  a  separate  tin  box.  Tin  boxes  should  be  marked  with 
contents. 

5.  Chemicals, — Several  important  chemicals,  although  in  stock,  were 
not  carried.  A  complete  assortment  should  be  carried  for  any  possible 
contiitgency.     All  salts  should  be  packed  in  bottles  or  tin  cans. 

6.  Apothecaries'  scales, — ^The  scales  carried  were  small  balances,  weigh- 
ing only  up  to  one-quarter  of  an  ounce,  apothecaries.  Those  provided 
for  the  photograph  outfit  should  weigh  up  to  two  pounds,  avoirdupois. 

7.  Dark  tent, — The  tent  provided  was  a  small  canvas  tent  with  poles, 
allowing  the  passage  of  more  white  light  than  a  new  hospital  tent.  A 
portable  dark  tent  is  absolutely  needed  and  it  is  believed  that  such  a  tent 
can  be  obtained,  as  the  Signal  Corps  provides  a  good  dark  tent. 

8.  Trays i  graduates^  bottles^  etc, — Glass  bottles  and  graduates  can  be 
carried  in  the  field  if  properly  packed.  An  ample  supply  of  agate  and 
rubber-ware  trays  should  be  provided  capable  of  nesting,  also  ample  sup- 
ply of  bottles,  graduates,  funnels,  etc.,  to  replace  those  broken. 

9.  Lights, — ^The  ruby  lantern  is  of  good  quality.  It  is  thought,  how- 
ever, that  an  acetylene  burner  will  be  more  useful  in  the  field  than  an  oil 
burner,  assuming,  of  course,  that  an  ample  supply  of  the  carbide  is  carried. 
An  ordinary  white  light,  burning  acetylene  or  oil,  should  also  be  provided. 

10.  Work  tables^  etc, — None  were  provided,  but  the  photographic 
outfit  should  include  two  6  by  2  foot  collapsible  work  tables,  so  arranged 
that  they  can  be  packed  into  conveniently  shaped  packages. 

11.  Packing  cases. — All  photographic  apparatus  and  materials  should 
be  packed  in  cases  or  crates.  These  cases  and  crates  should  have  hinged 
sides  and  staples  and  padlocks ;  should  be  strong  and  as  light  as  is  con- 
sistent with  proper  strength;  should  be  of  as  nearly  uniform  size  and 
shape  as  possible  to  permit  close  packing.  Each  case  or  crate  should 
have  countersunk  handles  and  should  be  conspicuously  marked  "1st  Bat- 
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talion  of  Engineers,"  "photograph,"  and  in  smaller  letters  on  the  lid 
there  should  be  marked  the  contents.  A  castle  surmounted  by  a  "  1  " 
should  also  be  stamped  on  each  case  and  crate. 

The  following  cases  and  crates  should  be  provided : 

One  camera  case  for  each  camera  and  its  plate  holders  and  lens. 

One  canvas  case  with  straps  for  each  tripod. 

Two  cases  for  bottles  of  chemicals,  with  interior  frames  to  hold  bottles 
firmly  in  place. 

One  case  of  chemicals  in  bulk. 

One  case  for  hyposulphite  soda. 

One  case  for  graduates,  funnels,  and  a  nest  of  trays,  and  a  compart- 
ment for  apothecaries'  scales. 

One  case  for  plates  and  paper. 

One  case  for  sundries  (as  scissors,  knives,  clips,  trimming  glass,  drying 
racks,  hammer,  tacks,  screw  driver,  screws,  twine,  matches,  etc.) 

One  case  for  dark  tent. 

One  case  for  hospital  tent. 

One  crate  for  (print  washing)  can  and  rubber  buckets. 

One  case  for  lamps. 

One  crate  for  folding  camp  stools  (with  four  stools.) 

12.  Tent, — A  hospital  tent  should  be  provided  as  part  of  the  photo- 
graphic outfit,  and  it  should  not  be  counted  as  part  of  the  battalion  tentage. 

13.  Spring  waj^on. — It  is  believed  that  the  photo  outfit  can  be  carried 
in  a  spring  wagon,  but  in  any  event  a  spring  wagon  would  be  of  great 
assistance  in  carrying  around  the  photographer  with  his  camera,  plates, 
etc.  At  Fort  Riley  it  was  impossible  to  obtain  all  the  views  desirable  for 
lack  of  such  a  wagon. 

14.  Sundries, — Before  taking  the  field  with  the  photographic  outfit  a 
careful  list  should  be  made  of  all  sundries  that  may  be  needed,  and  these 
should  be  liberally  provided. 

MAP   REPRODUCTION. 

15.  Drawing  boards, — Four  of  the  folding  drawing  board  stands  were 
carried  and  found  to  be  very  convenient.     No  change  is  suggested. 

16.  Drawing  instruments, — One  large  set  of  drawing  instruments  and 
.mall  set  were  carried.  The  instruments  in  these  boxes  were  insuffi- 
cient for  the  four  or  more  draftsmen  who  were  nearly  continuously  at 
work.  There  were  lacking  also  road  pens,  proportional  dividers,  etc.,  and 
map  measurers.  It  is  recommended  that  four  drawing  sets  be  carried, 
each  set  to  contain  one  large  right  line  pen,  one  small  right  line  pen,  one 


77 

dividers,  large;  one  bowspring  dividers,  one  compass  with  lengthening 
bar  and  pen  and  pencil  points,  one  bowspring  pen,  one  bowspring  pencil, 
one  road  pen,  one  proportional  dividers,  one  railroad  pen,  one  contour  pen, 
one  crowquill  penholder  with  pens,  one  semicircular  G.  S.  protractor, 
four  celluloid  triangles  (one  large  45  degree,  one  small  45  degree, 
one  large  30  degree,  one  small  30  degree);  one  set  celluloid  irregular 
curves,  one  steel  straight  edge,  one  celluloid  straight  edge,  one  wooden 
straight  edge,  one  T  square,  two  boxwood  scales,  one  map  measurer,  two 
dozen  thumbtacks,  two  bottles  of  black  ink,  and  one  red  and  one  blue, 
two  penholders,  four  dozen  assorted  pens,  two  steel  ink  erasers,  two  rub- 
ber ink  erasers,  two  rubber  pencil  erasers,  one  dozen  assorted  pencils,  one 
small  wooden  pantograph.  These  articles  to  be  neatly  packed  in  a  suit- 
able case. 

It  is  recommended  also  that  a  fifth  case  of  instruments  be  provided,  to 
contain  a  small  wooden  pantograph,  one  full  circle  swing-arm  protractor, 
reading  minutes,  one  beam  compass  complete,  three  steel  triangles,  two 
steel  straight  edges,  four  celluloid  straight  edges,  four  wooden  straight 
edges,  one  gross  of  thumbtacks,  one  gross  of  pencils,  assorted ;  one  dozen 
of  penholders,  two  boxes  of  pens,  six  crowquill  penholders,  one  box  of 
crowquill  pens,  two  dozen  bottles  of  black  ink,  one  dozen  bottles  of  ink, 
assorted  colors ;  the  lettering  device  and  device  for  topographic  symbols. 
(See  par.  32.)     To  be  packed  as  above. 

17.  Blue  print  frame, — ^The  large  blue  print  frame  was  found  to  be 
very  useful,  but  it  is  thought  that  a  smaller  frame  should  also  be  carried 
on  account  of  the  greater  ease  in  handling  a  small  frame.  The  large 
frame,  however,  should  always  be  carried.  Instead  of  the  loose  cotton 
backing,  a  stiff  felt  pad  should  be  provided.  There  should  be  carried  a 
stand  for  the  blue  print  frame.  It  is  possible  that  a  combined  packing 
case  and  stand  can  be  made.     If  not,  each  will  have  to  be  provided. 

18.  fVashinfr  trays. — One  large  zinc  tray  and  one  medium  size 
japanned  tray  were  carried.  They  could  hardly  be  improved  on.  At 
least  two  of  the  larger  trays  should  be  carried  and  one  of  the  smaller. 

19.  Zincographic  outfit, — A  portable  zincographic  outfit  should  be 
provided.  At  present  the  battalion  has  no  method  of  reproducing  maps 
at  night  or  in  cloudy  weather. 

20.  Hectograph, — A  hectograph  should  be  provided.  This  will  be 
found  useful  in  reproducing  rough  sketches. 

21.  Neostyle, — A  rotary  neostyle  was  carried,  but  was  not  used.  It 
is  thought,  however,  that  it  should  be  carried  as  part  of  the  map  repro- 
ducing outfit. 
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22.  Preserving  tubes, — Five  or  six  of  these  tubes  were  carried  and 
found  to  be  useful.  The  covers  are  not  well  made  and  were  nearly  all 
knocked  off.  A  better  type  should  be  provided  in  the  future.  At  least 
six  of  each  size  (about  44  inch  and  26  inch)  should  be  carried. 

23.  Drawing  paper, — Both  the  backed  and  the  plain  drawing  paper 
should  be  carried  as  well  as  paper  for  the  sketching  cases.  Paper  should 
be  in  foils  of  24  inch  and  42  inch  paper. 

24.  Tracing  linen, — Should  be  24  inch  and  42  inch,  and  should  be 
carried  in  preserving  tubes. 

25.  Blue  print  paper. — That  carried  was  not  fresh  and  did  not  make 
good  prints.  The  paper  should  be  absolutely  fresh  and  liberally  supplied. 
The  proper  sizes  are  24  inch  and  42  inch.  Some  blue  print  cloth  should 
be  carried  (possibly  as  much  as  one-half.) 

26.  Black  process  paper, — Some  of  this  paper  was  carried  to  Fort  Riley 
and  tried  there.  The  paper  was  of  such  poor  quality  that  it  could  not  be 
handled — even  in  unrolling,  it  would  tear,  and  it  was  absolutely  impossi- 
ble to  print  with  it.  There  is  no  reason  why  a  heavy  paper  should  not 
be  sensitized  with  this  preparation.  If  a  good  paper  can  be  had  several 
rolls  should  be  carried.     Sizes,  24  inch  and  42  inch. 

27.  Brown  process  paper, — ^This  paper  was  tried  at  Fort  Riley  for  both 
negatives  and  positives,  but  not  with  great  success,  possibly  because  of 
lack  of  experience  in  handling.  It  is  certain  that  this  paper  will  produce 
good  results  and  it  should  therefore  be  carried.  Rolls  of  24  inch  and 
42  inch. 

28.  Lights, — Four  good  lamps  should  be  provided,  with  shades,  and 
with  rochester  oil  or  acetylene  burners. 

29.  Tent, — A  hospital  tent  should  be  provided  as  part  of  the  equip- 
ment of  this  department,  not  to  be  regarded  as  part  of  the  battalion 
tentage. 

30.  Wagon, — An  escort  wagon  should  be  provided  exclusively  for  the 
map  reproduction  outfit,  and  such  surveying  instruments  as  may  be 
carried. 

31.  Packing  cases  and  crates, — The  remarks  in  paragraph  12  apply 
also  to  the  cases  and  crates  for  the  map  reproduction  outfit.  The  mark- 
ing should  be  the  same  as  given  in  paragraph  12,  except  that  the  word 
"photograph"  must  be  replaced  by  the  word  "map." 

The  following  crates  and  cases  are  needed : 

Five  cases  for  "drawing  sets"  (contents  as  given  in  paragraph  16) ;  four 
to  six  cases  for  drawing  paper,  tracing  linen,  blue,  black,  and  brown  print 
papers,  manila  paper  and  blotters;    four  crates  for  drawing  boards,  one 
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for  trays,  two  crates  for  blue  print  frames,  one  crate  for  print  wash- 
ing  oan,  one  case  for  hectograph  outfit,  one  case  for  neostyle,  one  case 
stationery  for  neostyle  and  hectograph,  one  case  for  hectograph,  cases 
^incographic  outfit,  two  cases  for  lamps,  one  case  for  hospital  tent, 
case  for  sundries. 

Lettering  and  topographic  symbols. — An  outfit  should  be  provided 
for  lettering  drawings  and  for  making  topographic  symbols.  (As  used  on 
tlie   Mississippi  River  survey.) 

WORK  DONE  BY  THESE    DEPARTMENTS  AT  FORT  RILEY. 

33.     The  battalion  photographer  made  about  thirty  good  negatives,  but 

probably  at  least  seventy-five  exposures  were  made,  the  rest  being  failures 

dvie  to  defects  in  the  cameras.     Some  prints  were  made  from  these  plates, 

bvit  none  were  sent  out,  as  complete  sets  had  not  been  made.     Full  sets  will, 

HoAvever,  be  sent  to  the  Adjutant  General,  the  Chief  of  Engineers,  the 

Division  Commander  and  others. 

34.     Tracings,  in  eleven  sheets,  were  made  of  the  route  sketch  of  the 

march  of  the  battalion  to   Fort  Riley,  and  three  sets  of  blue  prints  were 

sent  to  the  Division  Commander. 

A  tracing  was  made  of  reconnoissance  sketches  (made  by  the  battalion) 

of  the  Fort  Riley  reservation  and  adjacent  country.     Blue  prints  of  this 

w^ere  sent  to  the  Division  Commander  and  the  Assistant  Secretary  of  War. 

Two  of  the  enlisted  draftsmen  prepared  sketch  for  Colonel  Wagner's 

lecture. 

Very  respectfully, 

H.  BURGESS, 

1st  Lieut.,  Corps  of  Engineers, 

Adjutant,  1st  Battalion  of  Engineers. 
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EEPOET  OF  2D  LIEUT.  N.  E.  BOWEE,  C0EP8  OF 

ENGINEEE8. 


Fort  Leavenworth,  Kans., 

January  lO^  IQ04, 

Brig.-Gen.  George  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  Army, 

Washington^  D,  C, 
(Through  Military  Channels^ 

General : 

In  compliance  with  instructions  contained  in  your  letter  of  the  19th 
ultimo,  I  have  the  honor  to  submit  the  following  report  on  that  part  of 
the  work  of  the  Engineer  Detachment  under  my  charge  at  West  Point, 
Ky.,  pertaining  to  the  preparation  of  the  map  for  the  maneuvers. 

On  August  3d,  1903,  in  obedience  to  orders,  I  reported  to  Col.  O.  H. 
Ernst,  Corps  of  Engineers,  Engineer  Officer,  Department  of  he  Lakes, 
at  Chicago,  III.,  for  instructions.  Col.  Ernst's  written  instructions  defined 
the  work  which  was  to  be  done  and  prescribed  the  time  before  the  expira- 
tion of  which  it  must  be  done.  He  also  specified  the  scale  to  which  the 
map  was  to  be  drawn,  the  contour  interval  and  other  details.  I  was 
directed  to  report  to  him  weekly  the  progress  made.  Mr.  A.  H.  Grohman, 
C.  E.,  junior  engineer  in  the  Chicago  office  was  directed  to  report  tj  me 
at  West  Point  as  draftsman. 

Previous  to  leaving  Fort  Leavenworth,  a  general  idea  of  the  work  being 
had,  a  list  of  the  surveying  and  drafting  instruments  which  would  prob- 
ably be  required,  was  prepared  and  left  with  the  Battalion  Commander, 
in  obedience  to  his  instructions.  A  copy  of  this  list  was  taken  along  to 
Chicago.  Likewise  a  list  of  the  enlisted  men  selected  from  the  Battalion 
was  prepared  and  left  with  the  same  authority  in  order  that  they  might  be 
prepared  to  start  on   their  journey  as  soon  as  further  word  was  received. 


It  was  the  wish  of  the  Battalion  Commander  that  as  far  as  possible  all 
instruments  and  supplies  be  furnished  by  the  Engineer  Officer  of  the  De- 
partment in  which  the  work  was  to  be  done;  the  remainder  to  be  sup- 
plied by  the  Engineer  Battalion.  Such  instruments  as  could  be  supplied 
by  Col.  Ernst  were  then  deducted  from  the  list  and  the  Battalion  Com- 
mander was  at  once  requested  to  forward  the  remainder.  The  proper 
steps  were  taken  to  have  the  detachment  sent  on  promptly.  Col.  Ernst 
furnished  all  the  maps  and  information  he  had  succeeded  in  collecting 
through  correspondence  with  various  sources.  I  was  introduced  by  letter 
to  Dr.  J.  V.  Prewitt,  of  West  Point,  Ky.,  who  was  requested  to  outline 
the  territory  and  give  other  information  I  might  desire. 

I  reached  West  Point  on  the  morning  of  August  4th.     Mr.  Grohman 
reported  to  me  the  following  day  from  Chicago.     As  no  instruments  nor 
men  could  arrive  for  at  least  a  couple  of  days  this  time  was  spent  in  going^' 
over  the  ground,  planning  the  work  and  making  arrangements  for  carrying 
it  on  rapidly  when  once  the  enlisted  men  arrived. 

As  a  result  of  Col.  Ernst's  efforts  to  procure  maps,  little  that  was  of 
practical  value  was  gotten.  The  tract  lay  principally  in  Hardin  County, 
the  western  portion  only  being  in  Meade  County.  No  map  of  Hardin 
County  had  been  made  by  the  Geological  Survey.  Their  map  of  Meade 
County  was  procured  but  was  of  little  practical  value  owing  to  the  small 
scale.  Some  elevation  points  were  checked  from  it,  however.  A  map 
of  the  State  of  Kentucky  by  Rand  and  McNally  was  at  hand.  A  sketch 
map  made  by  an  engineer  from  the  Illinois  Central  Railroad  was  procured 
and  although  it  was  very  incomplete  and  crude  (about  150  square  miles 
having  been  gone  over  by  one  man  in  nine  days)  it  was  nevertheless  of 
great  value  in  planning  the  work.  It  illustrated  the  fact  that  a  graphical 
illustration,  however  crude  and  incomplete,  when  made  by  an  intelligent 
person  gives  greater  satisfaction  to  succeeding  map  makers  than  informa- 
tion gleaned  from  farmers  and  other  country  people.  A  map  of  the  right 
of  way  of  the  Illinois  Central  Railroad,  which  meanders  through  the  tract 
from  north  to  south,  was  procured. 

The  country  embraced  in  the  tract  was  found  upon  arrival,  more  diffi- 
cult of  survey  than  anticipated.  Much  of  the  land  was  uncleared  or  only 
partially  cleared.  At  this  season  of  the  year  the  leaves  were  on  the  trees 
and  the  underbrush  in  the  woods  and  along  the  fences  formed  consider- 
able obstruction  to  vision  and  contour  methods.  The  numerous  orchards, 
worm  fences,  small  fields  and  corn  crops  would  materially  delay  progress. 
As  the  field  work  was  to  be  completed  in  a  month's  time  it  soon  became 
evident  that  much  time  and  thought  would  be   required  to  so   plan  the 


work  that  the  desired  results  should  be  attained  and  all  parts  receive  the 
proper  degree  of  attention. 

As  soon  as  the  instruments  arrived  from  Chicago  and  before  the  de-^ 
tachment  arrived,  two  civilians  were  employed  to  prepare  triangulation 
stations.  One,  a  carpenter,  was  paid  $3  per  day ;  his  assistant  getting 
$1.50  per  day.  Mr.  Grohman  and  I  then  took  the  usual  reported  readings 
at  the  stations.  The  measurement  of  the  base  line  was  delayed  till  after 
the  arrival  of  the  detachment. 

In  compliance  with  the  following  order : 

Special  Orders,  |  FORT  LEAVENWORTH,   KANS., 

No.  161.       j  August  6th,  iQOj. 

1.  In  accordance  with  telegraphic  instructions  from  Headquarters  De- 
partment of  the  Missouri,  dated  Omaha,  Nebr.,  August  4th,  1903,  the 
following  men  belonging  to  the  1st  Battalion  of  Engineers  will  proceed 
to  West  Point,  Ky.: 

Sergeant  Robbins,  Company  C,  in  charge  of  detachment;  Sergeant 
DeGraff,  Company  A;  Sergeant  Lowenheimer,  Company  A;  Sergeant 
Crotty,  Company  D ;  Sergeant  Bealler,  Company  D ;  Corporal  Howry, 
Company  A ;  Corporal  Grissom,  Company  A ;  Corporal  Layton,  Com-r 
pany  C;  Corporal  Fluegel,  Company  D;  Corporal  Marron,  Company  D; 
Corporal  Moffit,  Company  D;  Private  Baker,  Company  A;  Private  Wat- 
son, Company  A;  Private  Pope,  Company  A;  Private  Howard,  Com- 
pany B ;  Private  Crary,  Company  B ;  Private  Hosch,  Company  B ;  Pri- 
vate Moller,  Company  B;  Private  Fletcher,  Company  C;  Private  Rich- 
ardson, Company  C;  Private  Smith,  Company  D;  Private  Hagen,  Com- 
pany D;  Private  Grim,  Company  D. 

A  mess  outfit  and  the  necessary  tentage  will  be  taken. 

The  Subsistence  Department  will  issue  two  day's  travel  rations  and  30 
day's  field  rations  for  23  men. 

The  descriptive  lists  of  these  men  will  be  forwarded  to  2d  Lieut. 
Nathaniel  E.  Bower,  Engineer  Corps,  West  Point,  Ky. 

Upon  arrival  at  West  Point,  Ky.,  Sergeant  Robbins  will  report  to  2d 
Lieut.  Nathaniel  E.  Bower,  Engineer  Corps,  for  instructions. 

The  Quartermaster's  Department  will  furnish  the  necessary  transpor- 
tation. 

The  travel  enjoined  is  necessary  for  the  public  service. 

^^  %^  %^  *^  ^»  *^  *^ 

^^  ^^  ^^  ^^  ^*  ^^  ^^ 

By  order  of  LlEUT.-COL.   WyG ANT : 

JOHN  H.  BEACOM, 

Capt.f  6th  Infantry,  Adjutant, 


the  detachment  arrived  at  West  Point  on  the  evening  of  August  7th. 
The  instruments,  drafting  supplies  and  rations  were  brought  along  as  bag- 
gage and  excess  baggage. 

The  following  is  a  complete  list  of  the  instruments  and  supplies,  and  if 
it  had  been  supplemented  with  one  rake,  one  pick  mattax,  one  shovel  and 
two  lamps,  it  would  have  fulfilled  all  requirements.  The  lamps  were 
bought  and  the  tools  were  borrowed  at  West  Point.  Material  for  six 
more  stadia  rods  was  purchased  and  they  were  painted  in  the  field. 

DRAFTING  INSTRUMENTS,   ETC. 

Two  field  drawing  boards;  one  steel  ruler,  36-inch;  two  steel  rulers,  24- 
inch;  six  boxwood  triangular  scales;  five  celluloid  triangles,  assorted  sizes; 
one  celluloid  triangle,  large,  14-inch;  one  dozen  drawing  pencils, 
H  H  H  H  H  H;  one  dozen  drawing  pencils,  H  H  H  H;  10  yards  draw- 
ing paper,  36-inch;  10  yards  drawing  paper,  36-inch,  mounted;  five  yards 
drawing  paper,  56-inch,  mounted;  five  yards  tracing  cloth;  three  bottles 
drawing  ink,  black;  one  bottle  drawing  ink,  red;  one  bottle  drawing  ink, 
blue;  six  lead  pencil  rubber  erasers;  three  ink  rubber  erasers;  one  sponge 
rubber  eraser;  one  circular  protractor,  8-inch;  two  semi-circular  protrac- 
tors, 5-inch;  three  dozen  thumb  tacks;  three  dozen  drawing  pen;  one 
dozen  crow-quill  pens;  three  crow-quill  pen  holders;  three  pen  holders; 
one  T  square,  36-inch;  one  T  square,  30-inch;  one  T  square,  24-inch; 
three  sets  drawing  instruments,  in  cases;  one  opisometer;  one  border  pen; 
one  steel  eraser;  two  irregular  curves;  six  stadia  reduction  charts;  two 
paper  protractors;  12  note  books;  one  proportional  dividers. 

SURVEYING  INSTRUMENTS,  ETC. 

Three  engineer  transits;  two  levels;  three  plane  tables;  four  sketching 
cases,  cavalry;  two  100-foot  steel  tapes;  two  level  rods;  22  marking  pins; 
six  stadia  rods  (afterwards  increased  to  12);  three  hand  saws;  six  hatchets; 
two  axes;  10  pounds  lOd  nails;  five  pounds  20d  nails;  two  pounds  shingle 
nails;  two  pairs  wire  pliers;  two  stone  cutters  points;  six  machetes. 

One  day  was  now  required  for  arranging  camp,  adjusting  instruments, 
making  stadia  rods,  stakes,  etc.,  and  for  giving  the  necessary  preliminary 
instruction.  Authority  was  gotten  for  the  hire  of  one  two-horse  spring 
wagon  and  driver  and  four  saddle  horses  and  saddles.  Only  two  were 
ever  hired,  however,  for  the  reason  that  no  horses  could  be  found  suitable 
for  mounted  sketching  and  as  they  were  used  for  transportation  purposes 
only,  no  more  were  found  necessary.  The  horses  all  showed  a  tendency 
to  enter  fields  or  leave  the  main  road  and  varied  their  gait,  it  depending 
upon  the  direction  they  were  going. 


RATES  OF   HIRE.  ■ 

One  two-horse  spring  wagon  and  driver,  $3  per  day.  H 

Two  saddle  horses  and  saddles,  at  $1.50,  $3  per  day. 

It  was  arranged  that  the  driver  of  the  spring  wagon  take  care  of  his 
own  horses  and  the  persons  from  whom  the  saddle  horses  were  gotten 
arranged  with  him  to  take  care  of  their  horses  also.  This  plan  relieved 
the  enlisted  men  of  extra  fatigue  duty  and  seemed  very  satisfactory  as 
horses  and  wagon  were  promptly  reported  for  duty  every  morning.  We 
were  fortunate  in  having  a  faithful  old  driver  who  continued  with  us  till 
the  work  was  finished.  It  became  necessary  at  a  later  stage  of  the  work 
to  hire  another  spring  wagon  to  make  extra  or  special  trips.  The  cost  of 
these  trips  was  $1  each.  The  use  of  a  heavy  farm  wagon  in  which  it 
was  thought  several  parties  could  be  hauled  was  found  very  unsatisfactory, 
for  although  the  box  was  filled  with  straw  the  men  preferred  to  walk 
rather  than  ride  over  rough  roads  and  hold  the  instruments;  and  perhaps 
belter  progress  was  made  walking.  Wood  was  purchased  from  farmers 
and  could  be  gotten  delivered  at  camp  for  $2  a  cord  at  first.  Later  a 
higher  price  was  paid. 

The  first  camp  was  located  at  Poplar  Springs  (near  "C"  on  the  map). 
From  this  as  a  central  point  it  was  intended  to  map  all  that  part  between 
camp  and  the  Ohio  River  and  as  far  to  the  east,  west  and  south  as  ex- 
pedient. Only  one  smalt  triangulation  system  was  used.  To  have  ex- 
tended this  further  than  herein  described  would  have  required  the  erection 
of  high  towers  and  the  measurementof  difficult  lines  and  consumed  more 
time  than  allowed.  A  base  line  was  laid  out  extending  from  a  point  near 
"C"  to  a  paint  near  Howard  station — -about  one  and  one-third  miles  long, 
and  measured  three  times.     Other  stations  were  : 

Two  on  Fort  Hill,  one  north  of  Howard  station  near  the  river,  and 
two  on  Pilchers  Hill.  All  distances  were  computed  and  elevations  of 
stations  determined  and  this  system  when  plotted  was  put  on  the  plane 
table  for  further  development. 

The  transit-stadia  method  was  used  on  the  most  difficult  country,  and 
the  plane  table  method  on  that  portion  most  favorable  for  its  use. 

A  transit  party  consisted  of  one  iransitman,  sergeant;  one  recorder,  cor- 
poral or  private;  one  sketcher,  corporal  or  private;  two,  three  or  four 
stadiamcn,  depending  upon  the  skill  of  the  transitman  and  the  number  of 
men  available,  privates. 

A  plane  table  party  consisted  of  one  topographer,  sergeant,  corporal  or 
private;  one  computer,  torporal ;  two  stadiamen,  privates;  one  sketcher, 
corporal,  when  available. 


The  levelling  party  consisted  of  one  instrument  man,  sergeant;  one  rod- 
man,  private. 

The  cook  was  left  in  camp  and  some  days  an  assistant  to  the  drafts- 
man, Mr.  Grohman,  usually  a  sergeant.  All  other  men  were  used  in  the 
field. 

I,  personally,  assigned  each  party  to  its  task  in  the  morning  and  if  pos- 
sible visited  it  at  least  once  each  day.  The  parties  were  started  off  gen- 
erally by  seven  o'clock,  A.  M.,and  they  would  not  return  until  five  or  six 
o'clock,  P.  M.,  or  until  they  had  completed  their  tasks.  Lunch  could 
have  been  taken  along  every  day  but  it  was  not  often  done  as  the  men 
preferred  to  buy  a  meal  if  it  was  not  given  them  as  was  sometimes  the 
case.  To  carry  lunch  in  a  haversack  seemed  to  them  a  great  burden,  or 
at  least  seemed  to  interfere  materially  with  their  work. 

The  method  or  plan  of  conducting  the  survey  is  described  as  follows: 

One  or  two  parties  were  taken  out  in  the  spring  wagon  each  morning 
and  these  would  work  towards  camp.  The  remaining  parties  would,  if 
it  could  be  so  arranged,  start  near  camp  and  work  outward  and  these 
parties  would  then  be  brought  in  that  evening  in  the  spring  wagon.  This 
seemed  satisfactory  for  the  men  worked  better  when  transportation  was 
furnished,  if  only  one  way,  and  it  was  not  practicable  to  have  transporta- 
tion for  all  the  parties  both  out  and  in.  The  spring  wagon  permanently 
attached  was  used  during  the  middle  of  the  day  for  hauling  supplies — in 
one  camp,  water — and  mail. 

Work  was  started  the  first  day  with  one  level,  one  plane  table  and  one 
transit-stadia  party.  The  extra  men  were  sent  with  the  two  last  parties 
to  learn  the  methods,  all  of  the  future  transit  men  keeping  notes.  I  per- 
sonally instructed  the  plane  table  and  level  parties,  and  Mr.  Grohman, 
who  was  soon  to  plot  all  notes,  took  out  the  transit  party.  If  possible, 
natural  boundaries  were  selected  for  the  different  tasks,  otherwise  roads 
and  railroads,  and  sometimes  the  task  was  outlined  on  a  prepared  sheet  for 
use  on  the  plane  table.  The  magnetic  meridian  established  by  one  transit 
was  used  for  all  azimuth  work.  Later  the  true  meridian  was  found  sev- 
eral times  by  Polaris  observations.  Work  was  begun  at  the  north  end  of 
the  tract  for  it  was  here  the  maneuver  camp  was  to  be  located  and  the 
territory  was  to  be  used  continuously  to  the  south  for  the  maneuvers. 

On  the  first  day  the  following  start  was  made.  The  level  party  was 
taken  to  the  Illinois  Central  Railroad  bridge  across  Salt  River  at  West 
Point.  The  west  pier  of  this  bridge  has  feet  marked  on  it  and  numbered 
from  the  top  of  the  pier  to  low  water.  The  top  of  the  cap  stone  of  the 
pier  is  65  feet  above  low  water,  our  datum   plane.     It  was  ascertained 


that  a  Geological  Survey  party  had  found  the  elevation  of  West  Point  to 
be  420  feet  above  sea  level;  but  if  any  exact  point  was  located,  inquiry 
failed  to  reveal  it.  The  above  datum  plane  was  therefore  selected.  The 
level  party  started  here  and  using  Johnson's  method  of  keeping  notes  for 
differencial  levelling  proceeded  down  the  Louisville  and  Nashville  turn- 
pike for  a  distance  of  eight  miles,  leaving  bench  marks  at  every  cross 
road,  and  where  they  were  far  distant,  intermediate  ones.  On  the  bench 
mark  stakes  was  marked  the  number  of  the  stake  and  the  elevation  above 
the  datum  plane.  The  same  data  was  kept  in  both  levellers  books.  Both 
levellers  kept  notes.  This  work  required  no  more  attention,  except  to 
examine  and  check  notes  which  was  done  every  night.  This  task  took 
about  four  days  and  the  party  was  then  put  on  other  work  until  more 
levelling  was  wanted,  when  the  same  party  was  used  again. 

The  plane  table  party  was  started  at  West  Point  and  from  the  same 
bench  mark  as  the  levellers,  the  top  of  the  pier.  The  table  was  oriented 
by  the  declinator,  back  sights  not  being  taken,  and  all  triangulation  points 
used  to  check  when  visible.  The  usual  text  books  method  were  then 
used.  The  computer  immediately  calculated  all  elevations  which  were 
noted  in  his  book  and  were  written  at  the  plotted  points  by  the  topogra- 
pher for  sketching  in  contours.  When  all  the  desired  shots  were  plotted 
at  one  station  a  new  station  was  established  and  then  the  topographer 
sketched  in  whatever  contours  he  could  before  moving  from  this  place. 
The  plane  table  party  would  check  up  elevations  at  the  bench  marks  left 
by  the  levellers  and  invariably  worked  on  a  circuit  This  obviated  the 
necessity  of  return  levelling,  except  where  a  diwrepancv  was  found  and 
no  better  way  of  finding  the  error  known  The  sketcher  equipped  with 
a  sketching  case  was  sent  out  to  get  detads  by  the  topographer  For  in 
stance,  the  plane  table  party  went  through  the  main  streets  of  West  Point 
only.  The  sketcher  then  made  a  map  of  the  town  and  this  was  incorpo 
rated  that  evening,  when,  as  a  rule  the  work  of  that  da\  was  mked  in  to 
prevent  obliteration  the  following  daj  s  The  first  task  assigned  this  party 
was  all  that  territory  under  100  feet  elevation  bounded  b>  the  hills  on  the 
south  and  the  Ohio  River  on  the  north.  This  was  completed  by  this 
party  in  about  seven  days.  1  would  personally  visit  the  party  and  check 
up  its  elevations  by  observations  on  the  triangulation  stations  whose  eleva- 
tions were  already  known.  During  this  work  quite  an  important  discov- 
ery was  made  and  as  the  same  Idea  Is  applicable  Co  trans  it- stadia  work  it 
seems  worth  mentioning.  One  of  the  stadia  men  should  be  very  intelli- 
gent and  should  understand  contouring  well.  He  should  then  be  given 
the  general  direction  of  the  next  move  and  allowed  to  go  out  and  select 
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and  locate  a  new  station  while  the  other  stadia-men  are  placing  their  rods 
for  shots.  The  well  located  stations  gave  long  courses  and  many  shots, 
and  saved  many  hours  of  time.  Stakes  with  no  marking  on  them  were 
used  for  stations  only. 

From  Poplar  Springs,  the  first  camp  site,  the  Louisville  and  Nashville 
turnpike  runs  south  through  a  deep  defile  with  precipitous  sides  for  a  dis- 
tance of  over  two  and  a  half  miles.  The  transit-stadia  party  started  from 
a  meridian  laid  out  intersecting  the  aforementioned  base  line  and  proceeded 
south  on  the  turnpike  taking  shots  to  the  right  and  left.  The  needle  was 
used  only  as  a  check  on  the  azimuth  and  at  once  revealed  any  radical 
error.  At  the  first  opportunity  it  left  the  turnpike  going  to  the  right  over 
the  hill  and  completing  the  detour  returned  to  camp  on  the  road  west  of 
**C,"  hundred  of  shots  being  taken  to  the  right  and  left  and  front  and  rear 
of  main  stations  and  of  sub-stations.  Stakes  were  left  at  all  stations  and 
sub-stations  marked  with  the  initial  letter  of  the  transit  man  and  with  the 
number  of  the  station  as  established  by  that  transit  man  since  the  beginning 
of  the  survey.  A  start  could  now  be  made  at  any  station  of  this  course 
by  any  transit  party  and  a  new  course  or  circuit  made.  By  connecting 
up  all  bench  mark  stakes  found,  it  is  seen  that  the  transit  stadia  party  also 
checked  up  the  levellers  work.  The  sketcher  remained  almost  constantly 
with  the  recorder  and  using  the  sketching  case  sketched  every  shot  and 
station,  woods,  buildings,  etc.  None  of  these  sketches  were  incorporated 
in  the  map  but  they  were  compared  with  the  plotted  notes  and  names  and 
details  not  contained  in  the  notes  were  taken  from  them.  They  were 
especially  valuable  in  showing  at  all  times  just  what  territory  was  cov- 
ered and  where  new  courses  should  be  run.  Occasionally  the  sketcher 
was  sent  out  to  sketch  short  roads,  trails,  etc.  All  transit-stadia  work  was 
done  on  circuits,  each  party  closing  on  its  own  or  on  anothers  stations. 
Each  party  was  furnished  two  note  books  numbered  one  and  two,  used 
on  alternate  days,  and  containing  the  names  of  the  transitman  and  re- 
corder. Notes  were  kept  as  prescribed  in  Johnson's  Theory  and  Prac- 
tise of  Surveying,  except  that  both  the  A  and  B  vernier  readings  were 
recorded  for  each  station  for  use  in  setting  up  at  the  next  station  and  to 
avoid  adding  180  degrees.     This  has  advantages  and  seems  preferable. 

The  above  described  methods  adopted  for  both  classes  of  parties  the 
first  day  were  not  changed  during  the  survey.  All  parties  checked  their 
elevations  by  tying  up  on  a  turnpike  bench  mark  and  on  every  stake  they 
came  across.  In  the  evening  the  transitman  assisted  by  one  or  more  of 
his  own  party  reduced  his  distances  and  elevations  and  prepared  his  notes 
for  the  plotter.     A  stadia  reduction  chart  was  used  to  reduce  all  shots  but 


stadia  tables  were  used  for  courses.  If  his  notes  failed  to  check  suffi- 
ciently close  the  transitman  was  sent  out  to  verify  the  course  either  afoot 
or  mounted.  The  sketchers  put  finishing  work  on  their  sketches  in  the 
evening  and  these  were  all  retained  and  properly  marked  and  numbered 
in  a  box  in  the  drafting  tent.  After  the  fourth  day  the  draftsman  was 
kept  busy  every  day.  The  plane  table  work  was  incorporated  bodily  by 
blacking  the  back  of  the  sheet  with  lead  and  using  a  steel  point  to 
impress  the  lines  on  the  large  sheet.  Principal  points  were  picked  through. 
The  right  of  way  map  was  reduced  to  proper  scale  and  the  railroad  incor- 
porated. The  number  of  plane  table  and  transit  parties  varied.  Some- 
times three  plane  table  parties  were  used  and  one  or  two  transit-stadia 
parties  and  vice  versa. 

The  work  was  done  from  three  camp  sites,  one  at  *'C"  (Poplar 
Springs),  one  at  cross  roads  81,  near  Tip  Top  and  the  third  near  cross 
roads  42.  Each  camp  site  was  located  in  elevation  by  the  levelling  party 
branching  from  the  turnpike  and  leaving  bench  marks  at  all  cross  roads 
till  camp  was  reached.  The  east  and  west  boundaries  were  determined 
by  locating  as  many  points  on  them  as  convenient,  accurately,  and  our 
best  sketcher  was  then  sent  along  them  and  his  stream  and  river  sketches 
were  then  fitted  on.  On  the  west  boundary  this  sketcher  waded  the 
creek  much  of  the  way  as  the  banks  were  precipitous  wooded  bluflFs.  On 
the  east  boundary  he  was  compelled  to  walk  between  the  high  and  low 
water  lines  on  a  steep  bank  on  account  of  woods. 

The  northwest  corner  of  the  tract  is  shut  off  from  the  east  by  a  pre- 
cipitous wooded  cliff  400  feet  in  elevation.  It  did  not  seem  advisable  to 
take  a  transit  or  plane  table  any  great  distance  along  the  railroad,  the  only 
pass  way  as  the  road  way  is  very  steep  and  impracticable  for  instruments 
unless  plenty  of  time  is  given.  It  was  approached  from  the  south  as  far 
as  time  would  admit,  with  accurate  instruments,  and  then  the  sketching 
case  was  used  to  complete  this  corner.  Hachures  are  shown  in  that  por- 
tion not  penetrated  by  instruments  other  than  the  sketching  case. 

The  field  work  was  completed  September  3d.  Approximately  48  square 
miles  had  been  covered.  Twenty-one  full  days  of  work  were  consumed, 
only  one  day  being  stormy.  A  day  was  lost  each  time  in  moving  camp. 
Mr.  Grohman  left  for  Chicago  shortly  after,  where  the  printing  and  de- 
tails were  added  to  the  map,  and  Col.  Ernst  attended  to  the  matter  of 
photo-lithographing.  Prints  were  received  at  West  Point,  September 
16th,  1903. 

An  arrangement  of  camp  was  adopted  and  continued  throughout.  We 
had  11  tents  and  two  hospital  tents.     One  hospital  tent  was   used  as  a 
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draftins:  tent  and  was  located  at  the  head  of  the  detachment  street.  An 
instrument  tent  was  pitched  at  the  corner  of  the  drafting  tent  and  one  cor- 
poral assigned  to  the  care  of  the  instruments  slept  in  it.  An  acting  first 
sergeant  was  appointed  and  a  sergeant  in  charge  of  the  mess.  No  effort 
was  made  to  compel  the  enlisted  men  to  use  boiled  water,  but  the  cook 
was  directed  to  have  it  on  hand  for  those  that  wanted  it.  One  case  of 
typhoid  occurred  just  at  the  completion  of  the  survey.  Spring  water  was 
used  almost  exclusively.     Sinks  (two)  were  dug  at  every  camp. 

It  was  requested  of  the  Department  Commander  that  commutation  of 
rations  be  given.  But  this  could  not  be  done  and  30  days  rations  and  a 
Varney  camp  cooker  were  furnished  instead.  I  now  believe  that  this 
was  the  better  plan.  It  kept  the  men  together  and  near  camp.  Although 
farm  houses  were  frequent  it  would  have  required  considerable  additional 
travel  to  go  to  them  for  meals. 

The  prescribed  allowance  of  fuel  is  entirely  inadequate  for  a  detach- 
ment of  this  size  using  the  Varney  camp  cooker.  To  overcome  the  diffi- 
culty in  a  measure  drift  wood  was  collected  when  convenient  to  camp. 

Whatever  credit  has  been  given  me  for  this  work  should  be  shared  gen- 
erously with  Mr.  Grohman  and  the  enlisted  men.  The  amount  of 
country  covered  in  so  short  a  time  in  a  warmer  climate  than  any  of  us 
were  used  to,  during  the  hottest  month  of  the  year  called  for  unusual 
effort.  Every  enlisted  man  did  his  best.  Their  conduct  was  excellent. 
All  the  work  was  done  on  private  property  and  the  orchards  abounded  in 
fruits,  yet  not  one  complaint  came  to  me. 

COMMENTS  ON  THE   MAP,   ETC. 

1.  A  scale  of  yards  should  have  been  put  on  the  map  in  addition  to 
the  scale  of  feet. 

2.  Houses  bearing  the  same  name  should  have  had  some  distinguish- 
ing letter  or  number. 

3.  Five,  ten  and  twenty  foot  contours  were  used  by  permission,  de- 
pending upon  the  roughness  or  unevenness  of  the  ground.  As  all  were 
numbered  they  caused  no  complaint. 

4.  The  system  of  lettering  the  central  thoroughfare  and  numbering 
the  cross  roads  on  its  right  with  even  numbers  and  those  on  the  left  with 
odd  numbers,  proved  entirely  satisfactory  during  the  maneuvers. 

5.  Farm  boundary  fences  were  not,  as  directed,  put  in  on  account  of 
lack  of  time  to  locate  the  boundaries. 
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6.     The  map  was  first  plotted  on  a  scale  of  six  inches  to  the  mile  and 
reduced  in  photographing. 

A  copy  of  the  map  is  appended  hereto. 
Very  respectfully, 

N.  E.  BOWER, 
2d  Lieut,  ^  Corps  of  Engineers, 
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Assuming  the  probability  of  raids  by  a  Foreign  Naval 
Power  what  are  the  best  preparations  to  repel  them  so  far  as 
the  construction^  armament^  and  organisation  of  our  G>ast 
Defences  are  concerned  ? 

BY 

CAPTAIN  C.  G.  VEREKER,  R.  A. 
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In  Omnia  Paratus.^* 
DUNCAN"  GOLD   MEDAL  ESSAY,   1903. 


GENERAL  OBSERVATIONS. 
Object  of  Coast  Defences. 

Before  we  can  discuss  the  construction,  armament,  and  organisa- 
tion of  Coast  Defences,  it  is  necessary  to  consider  what  is  the  object 
of  the  defences  and  what  are  the  most  probable  kinds  of  raid  to  which 
they  are  exposed,  and  from  these  considerations  we  can  obtain  some 
guide  as  to  the  best  form  of  defence  to  be  employed  in  each  case. 

The  necessity  for  fortifying  certain  strategic  points,  and  for  pro- 
tecting dockyards,  has  long  been  recognised,  but  the  importance  of 
this  means  of  defence  has  been  greatly  enhanced  since  the  introduc- 
tion of  steam  for  propelling  ships,  and  especially  during  the  past  few 
years  by  the  great  increase  in  the  speed  of  ships,  which  will  enable 
them  to  reach  and  attack  places,  and  to  get  away  again,  before  the 
defending  ships  can  obtain  information  of  their  intention  or  come  to 
the  rescue  of  the  place  attacked. 

In  our  Empire  the  necessity  for  adequate  defence  increases  daily. 
Other  nations,  who  a  few  years  ago  possessed  no  Navy  to  speak  of, 
have  been  building  ships  and  increasing  their  Naval  Estimates  year  by 
year,  and  the  time  may  not  be  far  distant  when  we  shall  no  longer  be 
able  to  maintain  the  numerical  superiority  over  any  combination  of 
probable  enemies,  which  we   have  had  since  the  days  of  Trafalgar; 


we  must  begin  to  realise  that  we  may  get  the  worst  of  it,  at  all  events 
temporarily,  and  must  be  prepared  accordingly. 

There  are  nevertheless  a  great  number  of  people  in  this  country 
who  do  not  recognise  the  importance  of,  or  even  the  necessity  for, 
coast  defences,  and  who  go  so  far  as  to  say  that  we  could  very  well 
do  without  defences  at  all,  that  the  Navy  could  prefectly  well  protect 
itself,  and  that  the  money  spent  on  fortifications  would  be  much 
better  expended  on  building  more  ships. 

The-  true  importance  of  fortification  will  probably  never  be  really 
appreciated  by  the  mass  of  our  population  until  we  are  engaged  in  a 
maritime  war. 

We,  who  are  so  dependent  upon  our  Navy  and  our  commerce,  should 
of  all  nations  be  the  one  most  ready  to  spend  money  liberally,  on  so 
strengthening  our  arsenals  and  protecting  our  coaling  stations  and  har- 
bours, that  in  time  of  war  they  may  be  proof  against  any  possible  attack. 

The  past  few  years  shows  a  very  great  improvement  in  this  respect; 
the  majority  of  our  defences  have  been  rebuilt  and  rearmed  with  the 
latest  and  most  powerful  ordnance,  new  harbours  have  been  ifortified 
for  the  protection  of  our  commerce,  and  when  all  the  works  now  in 
hand  are  completed,  we  should,  given  good  training  and  organisation, 
be  able  to  hold  our  own. 

Only  a  few  years  ago  this  was  far  from  being  the  case;  many  of  our 
coast  forts  were  of  ah  obsolete  type  and  armed  with  obsolete  guns, 
and  would  havfe  been  perfect  death  traps  had  they  had  to  engage  ships. 
Our  guns  could  in  sonie  cases  not  range  further  than  5,000  yards, 
while  the  ships  at  that  time  had  guns  ranging  to  10,000  or  12,000 
yards,  and  could  have  bombarded  us  with  impunity. 

This  state  of  affairs  must  never  be  allowed  to  c6me  about  again, 
but,  in  order  to  prevent  its  recurrence,  we  must  keep  pace  with  the 
'times,  and  as  armour  and  ordnance  improves  on  ships,  the  coast  de- 
fences must  be  rearmed  and  strengthened. 

The  chief  object  of  coast  defences  may  be  said  to  be  the  protection 
of  our  dockyards,  which  should  be  absolutely  safe  against  attack  in 
order  that  ships  building  and  stores  may  not  be  destroyed  and  that  our 
fleets  may  mobilise,  rest,  or  refit,  prior  to  or  after  an  action,  without 
the  necessity  of  having  to  protect  themselves. 

Perhaps  equally  important  is  the  protection  of  stores,  especially 
coal,  at  our  various  outlying  coaling  stations,  as  without  coal  a  mod- 
ern fleet  is  impotent  and  the  destruction  of  our  reserves  might  place  our 
cruisers,  or  fleets,  with  depleted  bunkers,  at  the  mercy  of  an  enemy's  ships. 


A  further  important  part  played  by  coast  defences  is  the  assistance 
afforded  in  the  protection  of  commerce. 

In  the  old  days  of  sailing  ships  it  was  customary  to  form  convoys, 
which,  under  the  protection  of  a  few  frigates,  were  enabled  to  move 
from  port  to  port  with  a  fair  amount  of  safety.  But  nowadays  it  is 
pretty  well  recognised  that  this  system  could  not  be  carried  out;  the 
pace  of  the  whole  convoy  would  be  determined  by  that  of  the  slowest 
ships,  its  whereabouts  would  soon  be  discovered,  and  its  attack  and 
destrutcion  by  the  enemy  would  be  very  probable  as  we  could  not 
spare  a  sufficient  force  of  cruisers  for  its  efficient  protection. 

We  may  take  it  that  it  will  be  necessary  for  commercial  vessels  to 
look  after  themselves,  and  that  the  cruisers  will  be  employed  in 
patrolling  the  trade  routes  and  in  tracing  or  engaging  any  of  the 
enemy's  whose  whereabouts  become  known. 

Given  trading  steamers  of  fair  speed,  it  should  not  be  difficult  for 
them  to  keep  out  of  reach  of  an  enemy's  ship  during  the  daylight, 
and  if  chased,  to  give  it  the  slip  during  dark,  and  our  protected 
harbours  and  coaling  stations  all  over  the  world  will  give  them  op- 
portunities of  running  in  for  protection  or  overhaul  as  required. 

They  will  run  their  greatest  danger  when  nearing  these  islands, 
especially  if  passing  through  the  channel  at  night,  as  they  are  then 
most  exposed  to  attacks  by  an  enemy's  torpedo-boats.  Some  naval 
authorities  consider  that  no  vessel  should  be  within  200  miles  of  an 
enemy's  torpedo-boat  station  between  sunset  and  sunrise. 

It  is  chiefly  with  a  view  to  enabling  ships  to  steam  from  port  to 
port  during  the  daytime,  and  to  shelter  during  the  night,  that  **har- 
bours  of  refuge"  have  been  created  at  suitable  distances  apart  along 
our  coasts. 

Form  of  raid  to  which  ports  are  liable. 

The  class  of  attack  to  which  each  place  is  most  exposed  must  vary 
according  to  its  geographical  position,  its  proximity  to  an  enemy's 
ports  or  torpedo-boat  stations,  and  the  probability  of  an  enemy  being 
in  temporary  command  of  distant  seas. 

In  the  heading  of  this  essay,  we  assume  the  probabitily  of  raids  by 
a  foreign  naval  power.  Raid  is,  however,  a  somewhat  general  term 
and  may  be  applied  equally  well  to  an  attack  by  a  few  torpedo-boats 
or  to  a  determined  attempt  at  destruction  by  a  fleet  of  battle-ships  as- 
sisted by  a  strong  land  force.  It  is  necessary  therefore  to  enquire  into 
the  class  of  raid  which  is  most  likely  to  be  employed  by  an  enemy  be- 
fore we  can  discuss  the  best  means  of  meeting  it. 


Foriresses  at      l^j.   yg  flj.gf   j^j^g   ^j^g  ^.^gg  ^^  q^.  j^ome   fortresses. 

home. 

The  most  important  of  these  are  situated  on  or  near 
the  English  Channel,  and  are  paricularly  open  to  an  attack  by  torpedo- 
boats  in  the  case  of  a  war  with  our  neighbours  over  the  water. 

The  distance  from  the  nearest  French  torpedo-boat  stations  to 
Portsmouth  is  only  about  80  miles,  to  Plymouth  110  miles,  and  to 
the  Medway  70  miles.  It  is  evident  that  a  flotilla  leaving  their  sta- 
tion after  dark  would  be  within  easy  striking  distance  of  any  of  these 
points,  and  would  have  time  to  attack  and  get  back  to  their  station 
again  before  daylight,  at  all  events  during  the  winter  months. 

Most  people  agree  that  torpedo-boat  attacks  are  likely  to  take  place 
during  the  earliest  stages  of  a  war,  and  even  in  some  cases  before  war 
is  officially  declared.  At  this  period  it  is  probable  that  the  reserve 
ships  would  be  mobilising  and  squadrons  collecting  and  preparing  for 
sea,  and  the  moral  result  of  a  successful  raid  would  be  very  great.  An 
energetic  enemy  would  spare  no  trouble  in  carriyng  it  out  and  would 
not  hesitate  to  sacrifice  a  few  torpedo-boats  when  even  one  getting 
the  defenses  through  might  do  incalculable  harm  to  us. 

The  torpedo-boats  might  be  assisted  by  one  or  two  larger  vessels, 
either  sent  in  to  attempt  to  clear  a  passage  for  them  through  any  ob- 
stacles placed  in  the  channel,  or  employing  gun  fire  in  an  attempt  to 
extinguish  the  electric  lights  or  take  the  defending  batteries  in  flank. 
Small  parties  might  also  be  landed  for  the  destruction  of  lights  or  to 
assist  in  keeping  down  the  fire  of  the  Q.F.  guns. 

Any  raid  of  a  more  formidable  nature  than  this,  or  any  deliberate 
attack  by  battle-ships,  is  unlikely,  for  so  long  as  we  have  a  fleet  in 
existence  an  enemy  would  not  risk  damaging  his  ships  in  an  attack  of 
fortifications,  and  even  if  we  should  lose  command  of  home  waters, 
it  is  scarcely  conceivable  that  he  would  attack  when  he  would  be  at 
liberty  to  blockade  our  ports,  destroy  our  commerce  and  cut  off  our 
food  supply  with  impunity. 

From  this  it  may  be  argued  that  there  is  therefore  no  need  for  an 
outlay  of  money  on  extensive  fortifications  which  will  probably  never 
be  attacked,  and  that  it  would  be  better  expended  on  building  more 
ships,  which  might  ensure  our  keeping  command  of  the  sea;  but  those 
who  take  this  view  sometimes  forget  that  our  dockyards  are  only  safe 
from  attack  so  long  as  they  are  known  to  be  well  armed  and  defended, 
and  that  were  this  not  so,  an  enemy  who  would  hesitate  to  attack 
formidable  works  would  very  likely  raid   and  destroy  weak  batteries 
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and  the  ships  they  ought  to  be  protecting,  should  he  succeed  in  elud- 
ing our  fleet,  even  ior  a  short  while. 

We  may  then  say  that,  though  defence  against  torpedo-boats  is  im- 
perative, the  effect  of  the  further  fortification  of  our  dockyards  is 
likely  to  be  more  moral  than  material.  It  is  none  the  less  important 
that  they  should  be  made  absolutely  impregnable  in  order  that  we  may 


he  prepared  for  any  unforeseen  con 

ingencies. 

From  the  foregoing   remarks,  w 

can    conclude  that  our  home  for- 

tresses  are  unlikely  to  be  exposed 

to  any  form  of  raid  except  that  by 

torpedo-boats. 

The   case    is   h 

wever  very  diffferent    at   fortresses 

For.™.™  and     and  coaling  Station 

s  abroad.      Not  only  are  they  liable 

■broad.           *<•  torpedo-boat  r 

ids  if  within  reach  of  an  enemy's 

port,  but    they  ar 

also  open    to   much    more  deter- 

mined  attacks  both  from  the  sea  a 

d  from  the  land  side. 

Our  Navy  is  necessarily  so  scattered  all  over  the  world  that  we  can 

not  be  certain  that  at  some  time  or  other  we  may  not  be  in  a  minority 
in  some  quarter  of  the  globe;  our  fleet  may  have  to  withdraw  or  may 
be  beaten  by  superior  forces,  and  for  the  time  being,'  possibly  some 
weeks  or  months,  an  enemy  may  be  in  undisputed  temporary  com- 
mand of  that  part  of  the  sea. 

It  is  scarcely  likely  that  such  an  opportunity  would  be  missed  of 
capturing  or  destroying  our  coal  and  stores,  and  a  raiding  attack 
would  be  organised,  which  might  be  of  considerable  strength  and 
would  tax  the  garrison  to  its  utmost  to  defeat  or  keep  off  until  relieved. 

The  permanent  capture  and  occupation  of  a  place  would  scarcely  be 
undertaken,  so  long  as  there  was  any  probability  of  a  relieving  fleet 
from  home  being  sent  out. 

Our  harbours  of  refuge  at  home   are  also  liable   to 
"""".""homo"'""'  '■^''^s  ^y  ^"  ^"^'"J'  w^""*^  o^J^"  'S  ^^^  destruction  of 

In  time  of  war  they  will  be  full  of  shipping,  especially  at  night, 
and  it  is  important  that  these  should  feel  confidence  in  the  defences 
protecting  them. 

It  is  unlikely  that  an  enemy's  battle-ships  would  he  employed  in 
attacking  such  ports,  and  they  are  also,  for  the  most  part,  out  of 
reach  of  a  first-class  torpedo-boat  raid;  but  it  is  more  than  probable 
that  an  enemy's  cruisers  would  attempt  to  get  at  and  destroy  the  ship- 
ping, or  would  send  in  their  own  second-class  boats  or  pinnaces  to  run 
the  gauntlet  and  do  what  mischief  they  could  by  night. 


The  different   classes  of    coast  defences  and  the  form  of  raid  to 
which  each  is  most  liable  can  be  summarised  as  follows: — 


CLASS   OF   DEFENCES. 

MOST    PROBABLE    FORM    OF    RAID. 

A,  Fortresses  at  home 

By  torpedo-boats. 

B.  Fortresses  and  coaling  stations  abroad 

(By  torpedo-boats  (if  within  reach  of  an  enemy's 
-<      port). 

C.  Harbours  of  refuse  at  home 

(  By  strong  force,  if  command  of  sea  temporarily  lost. 

f  By  cruisers,  or  by  torpedo-boats  and  rinnaces  car- 
i     ried  by  cruisers. 

Booms. 


As  each  port  should  be  so  armed  and  organised  as  to  be  best  pre- 
pared to  meet  the  most  probable  attack,  it  will  be  convenient  to  dis- 
cuss each  separately  and  in  the  above  order. 

A.     FORTRESSES  AT  HOME. 

Defence  against  torpedo-boat  raids. 

In  order  to  divorce  our  thoughts  from  preconceived  notions  and 
existing  works,  it  will  be  well,  for  the  sake  of  discussion,  to  take  an 
ideal  case  of  a  harbour  with  a  narrow  entrance  to  be  defended  against 
this  class  of  attack,  and  to  examine  the  various  means  of  defence 
which  might  be  available  and  the  most  suitable  organisation.  We 
may  then  be  better  able  to  see  in  what  way  existing  works  and 
schemes  of  defence  might  be  improved. 

A  boom   or  obstruction    of  some   kind   across  the 
channel  is  essential  if  we  are  to  be  at  all  sure  of  pre- 
venting torpedo-boats  getting  through. 

No  matter  how  good  the  gun  defence  and  the  lighting  arrange- 
ments, if  the  boats  only  attack  in  sufficient  numbers  some  are  certain 
to  get  past,  and  if  unimpeded,  could  run  clear  into  the  harbour. 

It  scarcely  comes  into  the  subject  of  this  essay  to  discuss  the  vari- 
ous forms  of  booms,  but  the  ones  now  in  use  should,  we  should 
think,  be  quite  good  enough  to  achieve  their  purpose  of  at  all  events 
impeding  or  delaying  torpedo-boats. 

The  position  of  the  boom  necessarily  affects  the  position  of  the 
guns  and  lights,  and  though  it  would  usually  be  placed  at  the  narrow- 
est part  of  the  entrance,  other  considerations  might  make  it  necessary 
to  put  it  elsewhere  and  to  employ  a  longer  boom,  or  narrow  the 
channel  by  breakwaters  or  the  erection  of  ^'dolphins,"  permanently 
closing  part  of  the  shallower  waters. 

The  laying  of  the  boom  is  now  in  the  hands  of  the  Navy. 
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The  advantages  of  this  arrangement  are  not  very  apparent.  Every 
available  sailor  will  probably  be  required  on  mobilisation,  and  dock- 
yard hands  will  have  quite  enough  to  keep  them  busy  without  having 
to  do  this  work,  especially  when  we  remember  that  a  number  of  men 
will  have  to  remain  on  the  spot  to  open  the  boom  to  let  friendly  ves- 
sels through,  and  to  carry  out  any  necessar>'  repairs. 

It  would  he  far  better  to  have  the  whole  operation  of  protecting  a 
harbour  placed  in  the  hands  of  one  authority,  and  the  R.E,  could  do 
the  laying  out  of  the  boom  quite  as  efficiently  as  the  Navy  and  would 
work  under  the  orders  of  the  Military  Commander  of  the  defences. 
Either  the  Submarine  Miners  could  do  this  as  part  of  their  work,  or 
the  pontoon  troops  could  be  emploved,  as  during  naval  operations  it 
IS  to  be  presumed  that  they  would  ha\ 
in  this  countrj', 

Mi„es  „e  , 
against  torpedo- 
ant  work  to  do  in  acting  a' 
should  not  be  fired  on  the  chanc 
ing  target  as  a  torpedo-boat, thus 
there  is  one  contingency  which  we  must  keep  in  view  and  which  may 
make  the  employment  of  mines  in  narrow  waters  very  necessary  in 
the  near  future,  and  that  is  the  possibility  of  being  attacked  by  sub- 
marine torpedo-boats.  Such  an  attack  could  not  be  repelled  by  gun 
fire,  a  boom,  unless  specially  constructed,  would  be  of  little  use  in 
preventing  their  entering  a  harbour,  and  mines  may  prove  to  be  the 
best  weapon  of  defence  against  them. 

The  arrangement  of  the  electric  lights  is  one  of  the 

EKotris  lioht*.  ^      ^  ,    r ,    ,  < 

most  important  factors  Ln  a  successful  defence  and  one 
of  the  most  difficult  to  decide  upon.  The  present  recoginscd  method 
is  to  have  an  illuminated  area  in  front  of  the  boom,  and  advanced  lights 
termed  "sentr>'  beams"  and  "search-lights"  through  which  boats 
must  pass  before  they  can  reach  the  narrower  waters  near  the  boom. 
All  things  considered,  this  appears  the  best  arrangement,  as  timely 
warning  of  the  approach  of  boats  can  be  given,  and  they  come  under 
close  range  fire  as  soon  as  they  enter  the  illuminated  area. 

The  scheme  so  often  adopted  of  having  lights  and  guns  on  both 
sides  of  the  channel,  is,  however,  not  always  satisfactory,  though 
sometimes  necessary  owing  to  the  breadth  of  the  entrance. 

In  the  ideal  case  under  consideraion,  it  would  be  better  to  keep 
all    the   lights  as  far  as  possible  on  one  side,  thus  giving  a  complete 
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belt  of  light  in  front  of  the  boom  without  any  of  the  beams  crossing 
each  other.  The  most  advanced  of  these  beams  should  be  able  to 
light  up  the  water  close  to  the  shore  to  prevent  any  chance  of 
"creeping,"  and  if  it  were  found  that  the  lights  would  not  illuminate 
the  far  shore  sufficiently  clearly,  a  beam  might  be  placed  as  shown  by 
TYPICAL       DEFENCE 

AGAINST       TORPEDO     BOAT      RAID. 


dotted  lines  in  the  accompaning  sketch,  to  light  up  that  side  of  the 

The  heam  nearest  the  boom  shoud  be  capable  of  being  turned  upon 
it.  to  light  it  up  in  case  of  an  attempt  at  destruction,  but  as  a  rule 
the  hoom  should  be  left  in  darkness. 

By  such  an  arrangement  of  the  lights,  besides  doing  away  with 
crossing,  we  make  it  more  difficult  for  an  approaching  boat  to  judge 
where  the  entrance  to  the  harbour  actually  lies,  facilitate  the  protect- 
tion  of  the  lights  against  an  attempt  at  destruction  by  small  landing 
parties  and  enables  the  generating  plant  to  be  kept  in  one  place. 

In  the  case  of  sentry  beams,  however,  this  will  not  often  be  feasi- 
ble, and  we  shall  have  to  place  lights  on  either  side.  As  these  are 
to  enable  timely  warning  to  be  given  of  the  approach  of  boats,  they 
should  be  placed  as  far  out  as  possible.  They  should  always  be  dupli- 
cated, in  case  of  a  break  down,  or  of  its  being  necessary  to  change 
carbons,  and  the  spare  lights  used  to  search  the  water  outside  the 
sentry  beams. 

All  electric  lights  should  be  situated  sufficiently  close  to  the  water 
to  prevent  there  being  much  "dead  water."  Their  protection 
against  an  enemy's  fire  is  now  practically  assured  by  the  introduction 
of  the  "parabola  ellipse"  reflector,  which  enables  them  to  be  placed 
behind  armour  in  which  only  a  small  aperture  3  feet  high  and  2% 
to  8  inches  wide,  according  to  the  angle  of   divergence,  is  necessary. 

Gunondwork.  "^^^  ^^'P'''  ^'^ '  '^  ^"  excellent  all  round  gun  for 
this  class  of  defence;  it  is  sufficiently  powerful  to 
sink  a  boat  if  it  hits  it  and  has  a  good  rate  of  fire. 

It  is  however  quite  possible  that  an  enemy  would  send  in  some 
larger  or  heavier  vessel  with  the  object  of  smashing  the  boom  to  clear 
the  way  for  the  torpedo-boats,  and  although  submarine  mines  might 
succeed,  in  stopping  or  sinking  it,  it  is  necessary  to  include  in  the 
defence,  some  heavier  guns  capable  of  dealing  with  such  a  case.  A 
group  of  two  6"  Mark  VII.  guns  situated  well  away  from  the  boom 
should  answer  the  purpose. 

All  the  guns  should  be  placed  on  one  side  of  the  entrance  when 
possible.  This  would  simplify  the  lighting  arrangements  as  before 
explained,  enable  an  effective  scheme  (or  the  distribution  of  fire  to  be 
devised,  facilitate  the  rapid  transmission  of  warning  or  orders  and  the 
protection  of  the  guns  from  a  land  attack,  and  do  away  with  all 
chances  of  the  bad  moral  effect  which  would  result  from  shots  from  a 
battery  on  one  side  of  the  channel  ricochettine  into  one  on  the  other 
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fide,  a  a^nzitt^cncj  whidh  has  now  to  &c  met  by  "stopping'"'  tfic  guns* 
thus  limiting  their  cSccti^c  arc  of  fire. 

Two  is  the  gpreatcsr  tnixnber  of  guns  wiirch.  can  be  cfficrently  looked 
after  by  one  o&ccc,  who^  besides  hay^ing  to  direct  h\s  fire^  must  at- 
tend to  the  supply  of  ammonicion  and  tfie  replacexneizt  of  casuakics, 
he. ;  all  guns  should  therefore  be  arrac^ed  in  groups  of  two,,  each 
group  being  ^cticcdj  self  contained  and  indcpencieot  of  all  others. 

These  groups  should  be  at  least  50  to  lOO  yarc£s  apart  to  present 
confusion  of  orders  and  the  effects  of  ^''blast^*  and  ""fash'''  on  the  lay 
f  ng  of  other  guns. 

The  guns  should  be  placed  above  and  in  front  of  the  lights,  with 
the  exception  of  one  group  for  the  dose  defence  of  the  boom.  The 
best  height  abo«re  water  at  which  they  should  be  placed  most,  to  a 
great  extent,  depend  upon  the  conformation  and  nature  of  the  coast 
line.  The  flatter  the  trajectory  the  better  should  be  the  chance  of 
hitting  at  close  range,  and  for  this  reason  they  should  be  placed 
as  close  to  the  water  as  possible;  but,  on  the  other  hand,  it  is 
necessary  for  the  efficient  use  of  auto-sights,  to  have  a  certain  amount 
of  height  and  we  can  say  that  about  40  feet  above  the  sea  should  be 
their  normal  position,  which  will  give  accuracy  with  auto-sights 
up  to  about  1,600  yards. 

The  high  siting  of  guns  may  sometimes  give  what  is  called  ^Mead 
water,"  upon  which  they  cannot  be  depressed  if  the  banks  are  steep 
and  deep  water  comes  close  to  the  shore.  In  such  a  case  it  will  be 
necessary  to  have  one  group  close  to  the  water's  edge  for  the  special 
purpose  of  covering  this  ^Mead  water"  area  and  prevent  '^creeping'* 
by  torpedo-boats. 

As  the  batteries  are  not  intended  to  withstand  a  heavy  iire,  they 
will  not  require  any  great  amount  of  protection,  and  as  they  will  be 
used   chiefly  at    night,  they  should   be  of  very  simple  construction. 

There  should  be  no  lifts  from  the  magazines  to  the  gun  floor  and 
steps  should  be  avoided  as  much  as  possible.  Ample  recesses 
should  be  built  around  the  emplacements  to  hold  all  the  ammu- 
nition likely  to  be  required  in  action.  Special  attention  should  be 
paid  to  the  sleeping  accommodation  for  the  detachments,  as  if  they 
do  not  get  good  rest  during  the  day  they  cannot  be  alert  and  up  to  the 
strain  of  continuous  night  work.  There  should  also  be  small  shelters 
by  each  gun  so  that  a  few  men  may  always  be  in  readiness  to  open 
fire  the  moment  the  alarm  is  given. 


11 

All  batteries  should  have  a  slight  infantry  parapet  in  rear  and 
shoulil  be  entirely  surrounded  by  an  unclimbable  fence  to  prevent  any 
chance  of  their  being  rushed.  If  commanded  by  high  ground  within 
about  1,800  yards  which  might  be  occupied  by  a  landing  party,  they 
should  have  a  parados  or  a  high  wooden  palisade  to  screen  the  detach- 
ments from  rifle  bullets.  They  should  also,  if  necessary,  be  made 
with  a  strong  traverse  on  the  sea  flank,  to  protect  them  against  en- 
filade fire  by  a  ship  assisting  the  torpedo-boats.  This  traverse  would 
also,  to  a  certain  extent,  prevent  "blast"  from  interfering  with  other 
groups. 

As  a  torpedo-boat  raid   is  the  one  we  must  be  best 
Oraanlaatlon. 

prepared  to  meet,  and  as  it  may  take  place  before  mobil- 
isation has  been  completed,  it  is  important  that  everything  should  be 
done  in  peace  time  to  keep  the  defence  ready  for  immediate  action. 

The  Royal  Garrison  Artillerymen  available  at  home  are  only  suflli- 
cient  to  man  a  small  proportion  of  the  various  works  to  be  defended 
in  time  of  war;  we  depend  ingreat  part  upon  Militia  and  Volunteers, 
who  on  the  likelihood  of  a  declaration  of  war  would  be  mobilised  and 
allotted  to  their  various  ports,  in  accordance  with  the  schemes  of  de- 
fence drawn  up  in  peace  time.  But  it  is  highly  probable  that  before 
they  were  collected  and  settled  down  to  their  work  that  we  would  be 
attacked,  and  we  therefore  think  that  the  defence  against  torpedo- 
boat  raid,  or,  as  it  is  sometimes  called,  the  light  Q.F.  defence  of  a 
fortress,  should  be  left  entirely  in  the  hands  of  the  R.G.A.  who  are 
more  highly  trained  and  actually  on  the  spot;  the  peace  and  war  es- 
tablishments and  manning  details  should  be  identical. 

To  obtain  absolute  efficiency,  the  defence  against  torpedo-boats 
should  be  considered  quite  seperately  in  all  general  schemes  of  de- 
fence. All  the  light  Q.F.  guns  and  the  electric  lights  should  be 
controlled  by  one  officer,  who  would  organize  the  defence  in  peace 
time,  train  the  men  in  their  work,  and  command  them  in  war.  He 
should  have  under  his  orders  at  peace  manning  and  on  war  mobilisa- 
tion not  only  the  R.G.A.  to  work  the  guns  and  the  R.E.  to  work  the 
lights,  but  also  any  infantry  told  off  for  the  special  protection  of 
lights  and  batteries  and    the  men    told  off  to  lay  and  work  the  boom. 

This  officer,  whom  we  could  call  the  Fire  Commander  for  torpedo- 
boat  defence,  should  of  course  belong  to  the  R.G.A. 

Though  nominally  under  the  orders  of  the  Fortress  or  Section 
Commander,  he  should  be  given  an  absolutely  free  hand  and  held  per- 
sonally responsible    for   the  preparation,  training  and    organisation  of 
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send  out  vessels  fitted  with  search-lights  to  assist  the  defenders  in  dis- 
covering the  approach  of  ships. 

We  do  not  require  many  guns  in  coast  batteries, 
but  what  we  have  should  be  the  very  best  and  highest 
velocity  ones  available.  Modern  ships  are  very  strongly  armoured  and 
unless  we  can  penetrate  their  armour  we  cannot  effectually  cripple 
them,  although  by  a  rapid  fire  at  the  upper  structures  we  may  make 
them  draw  off. 

Quick-firing  is  very  important,  especially  with  the  lighter  guns 
which  may  have  but  a  small  and  fast  moving  target  exposed  for  a  very 
short  time,  or  may  be  opposed  to  the  lighter  guns  of  ships  at  close 
range,  when  speed  in  firing  Tvill  be  essential. 

With  the  heavier  guns,  a  rapid  rate  of  fire  may  also  be  necessary. 
It  is  the  opinion  of  many  naval  officers  that  if  ships  engage  forts,  they 
will  attempt  to  steam  in  at  full  speed  to  close  range  and  then  anchor, 
when  the  larger  number  of  lighter  guns  they  carry,  and  their  better 
armour  protection,  may  give  them  an  advantage  over  the  open  shore 
batteries,  which  will  be  overwhelmed  by  a  superior  volume  of  rapid 
fire. 

It  may  therefore  be  imperative  for  batteries  to  try  and  stop  ships 
before  they  can  get  to  close  range,  and  fire  will  have  to  be  opened  at 
about  10,000  yards  and  gradually  increased  in  rapidity  as  the  range 
shortens  and  accurate  laying  with  auto-sights,  with  which  presumably 
all  modern  guns  will  be  fitted,  becomes  possible.  • 

To  enable  an  accurate  fire  to  be  opened  at  these  extreme  ranges  the 
guns  must  have  a  high  initial  velocity. 

The  projectiles  from  the  heaviest  guns  should  be  capable  of  pene- 
trating the  belt  armour  of  modern  vessels  at,  at  least,  2,000  yards,  and 
those  from  medium  guns  should  be  able  to  pierce  the  armour  of,  and 
destroy,  the  secondary  armament. 

The  new  9'2''  and  6''  guns  with  which  most  of  our  defences  are 
now  being  re-armed  fulfil  the  conditions  of  rapidity  and  accuracy  ad- 
mirably, provided  they  are  properly  handled  and  looked  after,  but  it  is 
questionable  whether  it  will  not  be  necessary,  in  the  near  future,  to 
substitute  heavier  guns  such  as  the  12"  and  7*5"  to  enable  coast  de- 
fences to  be  equal  to  engaging  modern  battle-ships  with  success. 

The  heavier  guns,  provided  they  can  be  made  equally  rapid  loading, 
would,  for  shore  batteries,  appear  to  possess  many  advantages. 

The  4'7"  Q.F.  fills  no  very  defined  position  nowadays  in  coast  de- 
fence, it  is  not  powerful  enough  to  penetrate  the  upper  structures  of 
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modern  ships  and  is  unnecessarily  heavy  for  use  against  ship's  tops, 
&c.,  or  small  vessels  such  as  torpedo-boats,  for  which  the  12-pr.  is 
much  better  suited.  The  most  useful  employment  of  these  would  ap- 
pear to  be  as  mobile  guns  firing  shrapnel  shell  for  the  protection  of 
Janding  places  and  the  defence  of  positions. 

All  R.M.L.  guns  are  of  course  quite  obsolete,  and  even  the  earlier 
pattern  B.L.  guns  and  those  on  disappearing  mountings  are  too  un- 
wieldy and  slow  to  be  of  much  value  in  an  engagement  and  should  be 
replaced. 

As  there  are  great  advantages  in  reducing  the  classes  of  guns  used, 
as  far  as  possible,  the  ideal  normal  armament  of  coast  fortresses 
should  consist  of:— 

Heavy  Q.F.'s  (9-2"  or  12"). 

Medium  Q.F.'s  (6"  Mark  VII.  or  IS"). 

Light  Q.F.'s  (12-pr.). 

(The  term  Q.F,  for  all  guns  is  used  advisedly,  as  though  at  present 
3  quick-firing  gun  is  generally  understood  to  be  one  whose  charge  is 
contained  in  a  metal  case,  the  expression  should  be  applied  to  all 
rapid  loading  guns  on  mountings  which  allow  of  the  laying  being 
carried  out  independen'lly  of  the  service  of  the  giin). 

In  addition  to  these  it  might,  in  some  cases,  ^e  advisable  to  pro- 
vide accurate  high  angle  fire  guns  of  a  B.L.  type,  when  there  are  waters 
which,  although  not  requiring  defence  by  direct  fire  guns,  might  be 
occupied  by  ships  with  a  view  to  enfilading  the  works  or  bombarding 
a  place  at  long  range. 

The  introduction  of  high  velocity  guns  and  high 
explosive  shell  on  ships  sealed  the  doom  of  the  elabo- 
rate granite  forts,  tightly  packed  with  muzzle  loaders,  which  figured 
so  prominently  in  our  coast  defences,  and  the  tendency  now  is  to  keep 
to  works  of  simple  trace,  made  as  inconspicuous  as  possible  and  armed 
with  a  few  good  guns. 

Owing  to  the  long  range  now  obtainable  from  guns,  the  batteries 
need  no  longer  be  kept  close  to  the  water's  edge,  but  can,  if  neces- 
sary, be  withdrawn  and  placed  on  higher  ground. 

The  adoption  of  automatic  sights  has  made  it  important  that  guns 
should  be  mounted  as  much  above  the  sea  as  possible,  and  where  no 
high  ground  is  available,  an  artificial  mound  is  raised,  or  the  old 
forts  are  made  use  of  as  a  substructure  on  the  top  of  which  modern 
ordnance  can  be  placed. 
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This  must  be  as  simple  as  possible  and  the  main  object  kept  in 
view  must  be  decentralisation  of  responsibility  and  the  encouragement 
of  individual  initiative. 

There  must  be  one  supreme  head  of  the  defences  on  both  the  sea 
and  land  fronts,  but  Section  Commanders  and  Fire  Commanders 
should  be  reduced  to  a  minimum,  and  Battery  and  Gun  Group  Com- 
manders should  be  prepared  to  act  upon  their  own  responsibility  with- 
out waiting  for  orders  from  higher  authority,  for,  under  'modern  con- 
ditions, there  will  be  little  time  to  spare  between  the  sighting  of  an 
enemy  and  the  opening  of  fire.  All  orders  as  to  selection  of  targets 
and  distribution  of  fire  should  be  arranged  in  peace  time  and  frequently 
rehearsed  so  that  when  the  attack  takes  place  each  individual  may 
understand  exactly  what  is  required  of  him  and  act  without  hesitation. 

In  any  case  the  higher  commands  must  gradually  become  of  less 
importance  as  ships  approach  the  batteries,  until,  when  these  are 
within  effective  auto-sight  range,  we  may  expect  to  find  each  gun  act- 
ing independently  and  correcting  its  own  fire.  It  is  absolutely  im- 
possible for  a  B.C.  or  G.G.C.  to  make  himself  heard,  or  to  pass 
orders,  if  three  or  four  Q.F.  guns  are  firing  with  any  rapidity,  and 
it  is  to  be  hoped  that  this  may  before  long  be  recognised  by  our  drill 
books,  and  that  our  men  may  be  trained  in  the  observation  and  cor- 
rection of  fire  of  each  gun  by  its  gun  captain  and  layer  whenever  auto- 
sights  are  used.  This  system  has  already  been  tried  at  practice  and 
found  to  work  very  well;  it  will  however,  entail  a  much  higher  stand- 
ard of  intelligence  on  the  part  of  our  N.C.O's  and  men,  more  care 
in  the  selection  of  gunlayers,  and  a  thorough  knowledge  of  the  guns 
and  mounting  in  use. 

Every  gun  has  its  own  peculiarities,  and  it  is  just  as  necessary  for 
a  detachment  to  know  their  gun  as  for  a  sportsman  to  know  his,  or  an 
infantryman  his  rifle.  As  at  stations  abroad,  the  men  required  to 
work  the  guns  are,  or  ought  to  be,  always  on  the  spot,  it  could  be 
easily  arranged  to  have  a  number  of  them  told  off  to  each  gun  and  to 
get  them  to  look  upon  it  as  their  own  particular  weapon,  much  as 
is  done  on  board  ship;  they  should  be  responsible  for  keeping  it  clean 
and  in  working  order,  for  mounting  and  dismounting  it  when  neces- 
sary, and  should  always  keep  to  it  at  drill  and  use  it  at  practice  and 
in  action. 

If  this  were  done,  we  feel  sure  that  it  would  bring  in  a  principle 
of  personal  emulation  which  could  only  be  productive  of  increased 
efficiency,  and  we  would  not  so  often  hear  of  guns  missing  fire  or  failing 
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to  run  up,  and  the  thousand  and  one  causes  of  delay  and  waste  of 
time,  for  which,  as  often  as  not,  it  is  difficult  to  find  anyone  re- 
sponsible.* 

In  the  same  manner,  the  Specialists  should  have  charge  of  their 
instruments  and  communications  and  should  be  capable  of  testing, 
adjusting,  or  repairing  them. 

If  organised  on  these  lines,  the  higher  ranks  would  then  have  their 
duties  in  peace  and  war  clearly  defined. 

The  G.G.C.  would  be  in  charge  of  his  group  of  guns  and  their 
ammunition  supply,  the  B.C.  of  his  battery,  its  instruments,  com- 
munications, &c,,  and  the  F.C.  of  his  lire  command;  not  on  paper  or 
occasionally  when    manning,  but    always,  and    absolutely,  so   long  as 

The  only  true  test  of  the  organisation  of  defences  is  actual  war, 
hut  much  could  be  done  if  Garrison  Artillery  were  occasionally 
given  an  opportunity  of  testing  the  efficiency  of  their  preparations  by 
being  attacked  by  ships  during  mobilisations  and  manoeuvres. 

Anyone  who  has  read  the  reports  on  the  United  States  combined 
manceuvres  last  year,  cannot  fail  to  have  been  impressed  by  the  con- 
sensus of  opinion  as  to  the  great  benefit  derived  from  them. 

It  would  be  excellent  training,  not  only  for  our  coast  defences,  but 
for  our  Navy  also,  if  the  annual  naval  man<Euvres  occasionally  took 
the  form  of  evading  a  small  defending  fleet  and  making  a  raid  on 
some  distant  coaling  station.  We  would  even  go  further,  and  sug- 
gest that  the  expense  entailed  would  be  infinitesimal  in  comparison 
to  the  experience  gained,  if  a  division  of  the  1st  Army  Corps  was 
embarked  in  transports  and  convoyed  by  a  fleet  for  a  combined  attack 
by  sea  and  land  on  one  of  our  larger  fortresses,  say  Malta. 

C.     HARBOURS    OF  REFUGE. 

The  defence  of  these  calls  for  few  further  remarks.  Most  of  what 
has  already  been    said  under  A  and  B  applies   to    some  extent  in  this 

Although  it  will  rarely  be  feasible  or  desirable  to  close  the  entrance 
with  a  boom,  there  must  be    a  good  proportion  of  light  Q.F.  guns  in 

*Tht  only  objection  to  rhh  arrangement  would  appear  to  be  the  difficulties  in  the 
way  of  carrying  out  service  prize  fitinB,  but  the  rules  for  this  could  be  amended  to 
>;uit  the  new  conditions;  if  not.  prize  firing  as  at  present  carried  out  should  be  abol- 
ished, for  the  momcnl  it  interferes  with  the  efficient  organisation  of  our  defences  if 
no  longer  fulfiU  the  object  for  «hich  it  was  introduced.— CC.r. 
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the  armament,  and  electric  lights  must  be  provided,  in  order  to  pre- 
vent raids  by  small  boats  during  dark.  The  defence  might  be  greatly 
assisted  by  a  line  of  anchored  barges  or  pontoons  carrying  quick-firing 
guns,  if  the  entrance  is  at  all  broad,  an  illuminated  area  being  estab- 
lished just  in  front  of  these,  but  any  form  of  floating  defence  should 
be  avoided  if  possible  as  it  is  likely  to  interfere  with  the  freedom  of 
fire  of  the  land  guns. 

If  larger  vessels  attack  they  will  probably  be  cruisers  or  ''com- 
merce destroyers,**  and  to  meet  these  an  armament  of  6'' guns  should, 
as  a  rule,  be  good  enough,  with  perhaps  a  few  9*2''  guns  to  deal  with 
a  possible  attack  by  armoured  cruisers  or  battleships  and  keep  them  out 
of  bombarding  range  of  the  shipping. 

These  defences  are  not  intended  to  stand  a  determined  attack, 
which,  as  already  explained,  is  an  extremely  remote  contingency,  and 
there  is  no  necessity  for  overdoing  their  armament,  but  the  few  guns 
provided  must  be  the  very  best. 

An  attack  by  a  landing  party  being  extremely  probable,  as  some 
harbours  of  refuge  are  somewhat  isolated,  and  as  a  large  force  may 
not  be  available  for  their  protection,  the  batteries,  while  made  safe 
from  a  sudden  rush  by  means  of  the  usual  parapet  and  unclimbable 
fence,  must  be  further  guarded  by  small  infantry  redoubts  occupying 
any  high  ground  within  range  of  the  rear  of  the  batteries,  and 
which  might  be  occu]^ied  by  the  enemy  with  a  view  to  keeping  down 
the  fire  of  the  guns  while  the  attack  on  the  shipping  in  harbour  is 
made.  1  he  landing  places  should  also  be  guarded  by  small  redoubts, 
which  might  with  advantage  be  provided  with  one  or  two  4'7''  guns 
able  to  fire  shrapnel  shell  at  any  boats  attempting  to  land  men. 

No  elaborate  organisation  or  chain  of  command  is  necessary,  as,  if 
attacked,  there  will  be  little  doubt  about  what  to  do  and  how  to  do 
it, provided  definite  orders  and  instructions  have  been  issued  beforehand. 

The  garrison  should  consist  in  great  part  of  local  Militia  and  Vol- 
unteers, who  will  take  a  personal  interest  in  the  defence  of  their  port 
and  homes,  will  know  the  coast  and  surrounding  country,  and  can  be 
trained  in  peace  at  the  work  they  will  carry  out  in  war,  so  that  on 
mobilisation  there  will  be  no  delay,  and  the  port  will  be  placed  in  an 
efficient  state  of  defence  against  raid  before  the  declaration  of  war. 

SUMMARY. 

The  chief  points  brought  forward  for  consideration  in  this  essay 
can  be  summarised  as  follows: — 
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The  seperation  of  the  defence  against  torpedo-boat  raids  from  the 
general  defence  of  fortresses. 

The  removal  of  all  old  type  guns  and  the  retention  of  only  three 
natures,  Heavy,  Medium  and  Light  Q.F's,  in  works. 

The  introduction  of  greater  independence  both  of  batteries  and  of 
personnel  and  the  encouragement  of  initiative. 

The  recognition  of  the  liability  to  attacks  from  the  land  side,  and 
the  organisation  and  preparation  of  works  to  meet  them. 

We  are  getting  good  guns  and  good  works;  what  we  now  require  is 
good  organisation  and  training,  especially  in  the  lower  ranks,  training 
in  peace  which  will  fit  them  for  the  work  they  will  have  to  carry  out 
in  war,  and  make  them  able  to  depend  upon  themselves  in  the  hour 
of  need. 
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[Reprinted  from  the  Proceedtnss  of  the  Royal  Artillery  Institution,  April*  May  and  June»  1903.1 


Assuming  the  probability  of  raids  by  a  Foreign  Naval 
Power  what  are  the  best  preparations  to  repel  them  so  far  as 
the  construction^  armament^  and  organisation  of  our  G^ast 
Defences  are  concerned? 

BY 

CAPTAIN  C.  S.  S.  CURTEIS,  R.G.A. 


*'  Ut  Vivas  Vigila.'' 
"DUNCAN"   SILVER   MEDAL   ESSAY,    1903. 


INTRODUCTION. 

Raid  by  a  foreign  power  is  generally  accepted  as  meaning  an  attack 
by  small  vessels  of  very  high  speed,  capable  of  inflicting  damage  out 
of  all  proportion  to  their  value,  on  an  imperial  naval  base,  dockyard, 
or  harbour.  These  vessels  would  be  torpedo-boats  or  torpedo-boat 
destroyers,  and  would  as  a  rule  be  escorted  by  a  covering  squadron  of 
fast  unarmoured  cruisers,  whose  main  armament  would  not  consist  of 
heavier  guns  than  the  equivalent  of  our  6''  gun.  This  squadron 
would  endeavour,  immediately  the  attack  of  the  torpedo  vessels  had 
been  discovered,  to  support  that  attack  with  the  greatest  vigour  by 
pushing  in  as  close  as  possible  and  engaging  the  batteries  of  the  de- 
fence. 

Such  an  attack  could  hardly  be  contemplated  in  daylight,  and  we 
may  assume  that,  except  at  night,  it  would  not  be  attempted.  For 
the  rest,  the  main  object  of  the  raiding  craft  would  be  to  get  past 
the  forts  as  quickly  as  possible,  and  effect  their  ultimate  and  only  ob- 
ject, viz.,  the  destruction  of  as  much  materiel  as  possible  in  the  dock- 
yard or  harbour,  regardless  of  risk  to  themselves.  These  are  the  main 
features  of  raid  which  must  be  taken  into  account  when  considering 
what  are  the  means  and  method  of  defence  most  suitable  for  repelling 
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ning  on  the  part  of  the  enemy  will  not  be 
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of  the  place,  and  all  subsequent  organisation  and  framing  of  schemes 
of  defence  must  suffer,  these  being  dependent  entirely  on  the  original 
distribution  of  the  means  provided  for  defence. 

No  doubt  there  is  not  much  difficulty  on  this  point  at  home  sta- 
tions, where  all  concerned  are  practically  on  the  spot,  but  abroad  the 
case  is  different*  It  is  impossible  to  overrate  the  value  of  the  opinion 
of  military  authorities  on  the  spot.  No  amount  of  map  and  chart 
reading  can  make  the  opinion  of  individuals,  sometimes  thousands  of 
miles  away,  equal  in  value  to  the  opinion  of  those  qualified  by  local 
knowledge  to  express  it.  There  are  sometimes  of  course  questions 
involved  which  regimental  and  other  officers  at  a  station  abroad  are 
not  aware  of,  but  this  fact  cannot  alter  the  soundness  of  the  main 
principle,  though  it  may  modify  it  in  particular  cases. 

It  would  appear  that  the  adoption  of  a  method,  such  as  that  which 
follows,  would  almost  prevent  the  possibility  of  guns  being  placed 
where  they  are  not  required,  and  ensure  the  attainment  of  a  defence, 
equal  to  all  requirements  and  most  suited  to  local  conditions,  at  the 
minimum  cost. 

The  authorities  having  decided  that  it  is  necessary 

Method  sugoasted  ,^j  i..  juij 

for  deciding  on     to  defend  a  port — \n    this   case  against  raid — should 
original  scheme  off  ^^j]  yp^^  ^j^g  [q^^I    military  authorities  to    submit  a 

deffenoe. 

scheme,  without  limiting  them  in  any  way,  for  the 
defence  of  the  port. 

When  this  has  been  done,  the  heads  of  the  departments  concerned 
at  home  could  criticise  to  any  extent,  require  reasons  for  certain  dis- 
positions, limit  the  armament  proposed  if  the  demands  were  exces- 
sive, either  from  a  financial  or  tactical  point  of  view,  and  in  fact 
make  what  observations  the  thought  fit  in  order  to  ascertain  whether 
the  scheme  suggested  was  sound;  at  the  same  time  adhering  to  the 
principle  that  local  recommendations  should  be  appproved  unless 
some  very  good  reason  to  the  contrary  could  be  given. 

It  is  not  intended  to  suggest  that  any  existing  control  should  be 
taken  out  of  the  hands  of  the  heads  of  departments  at  home,  but 
merely  that,  retaining  that  power  in  full,  they  should  start  at  the 
right  end  by  allowing  any  scheme  for  the  defence  of  a  port  to  be  based 
originally  on  the  opinion  of  those  who  are  qualified  to  state,  from 
intimate  local  knowledge,  the  number,  nature  and  distribution  of  the 
guns  required  for  the  adequate  defence  of  the  place. 

The  considerations  governing  the  selection  of  sites  for  the  various 
means  of  defence  may  now  be  dealt  with  in  detail. 
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Mine    fields    should  be   protected    and  covered  by 

^n^mtn.'fl'lid"  '^^^  ^''^  °^  Q'^'  ^""^'  l^^""  ^^^y  ^^^  '"  ^  measure 
dependent  on  there  being  suitable  sites  available  for 
such  guns  within  effective  range  of  them.  Conversely  the  siting  of 
the  guns  must  to  some  extent  be  governed  by  the  question  of  the  best 
sites  for  the  mine  fields.  Where  these  sites  are  coincident, 
the  best  site  for  the  mine  field  being  immediately  opposite,  and 
within  effective  range  of,  the  best  si-ts  for  the  guns,  the  line  of  de- 
fence can  at  once  be  decided  on.  Otherwise  the  best  line  obtainable, 
with  due  regard  for  the  requirements  of  both,  must  be  selected.  In 
the    absence  of    mine  fields,  the    guns    only  need    of    course  be  con- 

The  requirements  to  be  borne  in  mind  in  selecting  sites  for  the 
guns  are:^ 

(ii)  That  the  water  area  should,  if  possible,  be  so  naturally  re- 
stricted by  reefs,  shoal  water,  or  the  opposite  shore  that  torpedo  ves- 
sels running  past  should  be  within  effective  range  of  the  guns  through- 
out their  arc  of  fire. 

(i  )     That  there  should  be  as  large  an  arc  of  fire  as  possible. 

(e)  That  the  site  should  have  a  command  sufficient  for  the  ac- 
curate use  of  auto-sights  over  the  restricted  water  area,  and  if  possi- 
ble slightly  greater  than  that  of  the  fixed  beams. 

The  siting  of  mine  fields  not  being  an  artillen'  question,  no  more 
need  be  said  than  that  they  must  necessarily  be  under  observation  from 
the  shore,  except  in  extreme  cases,  and  the  water  area  must  be  suffi- 
ciently restricted  naturally,  or  made  so  artificially,  if  the  channel  be 
too  wide. 

On  this  question  of  the  siting  of  guns  and  mine  fields  depends  the 
position  of  the  line  or  lines  of  defence.  Other  means  of  defence 
arc  of    secondary  importance  in  this  consideration. 

The  siting  of  the  fixed  beams  depends  on  the  sites 
selected  for  guns  and  mine  fields,  except  in  the  pos- 
sible case  mentioned  later.  They  may  exist  for  both,  or  for  guns 
alone.  Each  pair  of  lights  should,  if  possible,  be  rather  on  the  inner 
side  of  the  batteries  for  which  it  is  intended,  and  on  a  slightly  lower 
level,  as  previously  stated,  as  objects  in  the  beam  are  more  plainly 
visible  from  above  it. 

As  regards  the  beams  themselves,  it  cannot  be  too  strongly  urged  that 
they  should  combine  power  with  dispersion;   the  former  is  sometimes 
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sacrificed  to  the  latter.  Rather  than  sacrifice  power  the  number  of 
lights  should  be  increased.  The  lights  should  be  sufficient  in  num- 
ber or  their  power  and  dispersion  increased  sufficiently,  to  allow  the 
whole  channel  within  effective  range  of  the  guns  to  be  fully  illumi- 
nated. Otherwise  the  full  fire  effect  is  not  obtained.  This  is  merely 
a  matter  of  calculation,  and  the  nearer  the  channel,  the  greater  the 
dispersion  required.  For  instance,  suppose  a  battery  of  12-prs.  with 
its  mean  line  of  fire  at  right  angles  to  a  channel  809  yards  distant, 
and  down  the  centre  of  a  pair  of  fixed  beams  with  the  usual  60  dis- 
persion. A  vessel  on  entering  and  leaving  the  beam  will  only  be  900 
yards  from  the  battery,  which  given  light,  could  open  fire  with  effect 
at  1,200  to  1,500  yards. 

As  far  as  possible  on  the  outer  side  of  the  defences 

Look-out  posts  and     iiji  ii  ^  ^-j*^  •      ^'    ^ 

sentry  boams.      should  be  a   look-out  post,  in  direct  communication 

with  all  Q.F.  batteries,  and  near  it  powerful  sentry 
beams  which  should  be  solely  employed  in  searching  the  approaches, 
with  a  view  to  giving  as  early  an  alarm  as  possible  of  any  attack  to 
the  defence. 

After  the  attacking  torpedo  vessels  had  passed  the  look-out  post, 
these  beams  would  probably  have  to  be  used  as  an  excej^ional  case 
to  aid  the  fire  of  the  heavy  guns  of  the  outer  batteries  in  keeping  the 
covering  fleet  at  a  distance. 

In  almost  all  cases  such  guns  will  be  mounted,  and 
outer  works."     their  role  would  be    to    keep    the    covering  fleet  at  a 

distance  and  prevent  them  supporting  the  attack  by 
fire  on  the  Q.F.  defences. 

The  Brennan  torpedo  may  be  a  most  valuable  aid, 

Brennan  torpedo.  «•  i  /         i_ 

but  it  does  not  affect  the  general  arrangement  for  the 
defence  in  any  way. 

Everything  possible  in  the  way  of  artificial  obstruc- 
'"sJrocticn!*""     ^io"S  should  be    made  with  a  view  to   narrowing  the 

available  waterway,  delaying  the  enemy  in  the  il- 
luminated areas  and  retarding  his  speed. 

Effect  of  natural        Under  the  heading  of    construction    must  also  be 
features  on  seiec-  considered  how  the  construction  of    an  efficient  line 

tlon  of  line  of  defence,     r  j    t  ■      ^  u^^i-rr^ju  ^        i 

of  defence  against  such  attacks  is  effected  by  natural 
features. 

Harbours  and  dockyards  may  be  divided  for  tactical  purposes  into 
three  classes: — 
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Harbours    of    this  sort    are    most    easily  defended. 

Harbours  with  long   t%  u        •  ^  <-     i  •      •       i 

approaches.  ^Y  approaches  IS  meant  some  sort  of  limited  water- 
way, either  a  channel  within  effective  range  of  land, 
or  at  least  a  waterway  commanded  by,  and  wholly  within  effective 
range  of,  land  on  both  sides.  In  most  cases  the  approaches  are  nar- 
row throughout  the  greater  part  of  their  length,  and  in  every  case 
some  narrow  part  adapted  to  the  kind  of  defence  under  consideration 
can  be  found. 

i 

In  this  case  a  line  of  defence  would  be  sought  for  which  would 
fulfil  the  conditions  necessary  for  the  combined  operation  of  Q.F. 
guns  and  mine  fields  and  be  at  the  same  time  out  of  range,  and  out 
of  view  if  possible,  of  the  enemy*s  covering  squadron.  Ample  warn- 
ing would  be  possible  owing  to  the  distance  between  the  line  of  de- 
fence and  the  look-out  post  at  the  outer  end  of  the  approaches. 

The  advantage  presented  by  such  natural  features  is  that  the  sys- 
tem of  defence  against  raid  can  be  concentrated  with  all  its  energy  on 
its  legitimate  work  undisturbed  by  the  fire  of  the  enemy^s  ships,  as 
the  fire  from  the  light  Q.F.  gun  usually  carried  by  each  torpedo  vessel 
would  not  be  of  much  account  used  at  an  unknown  range,  amid  the 
glare  of  lights  and  for  so  short  a  time. 

In  this  case,  harbours  with  approaches  of  one  mile 
Harbours  with      qj.  gQ   ^j.g  referred  to,  when,  though   the    possession 

short 

approaches.       of  approaches  is  an  advantage,  the  shortness  of  them 

causes  the  line  of  defence  against  raid  to  be  almost 
at  the  entrance  with  the  heavy  batteries.  In  such  cases  but  little 
choice  of  sites  is  usually  possible,  and  the  Q.F.  batteries  will  be 
liable  to  long  range  fire  unless  the  outer  batteries  are  powerful  enough 
to  cause  the  covering  squadron  to  withdraw  out  of  range.  The 
latter  would  however  probably  take  great  risks  to  get  in  close  at  the 
moment  when  the  enemy*s  raiding  craft  were  making  their  attempt 
to  rush  the  defences,  and  it  is  stated  that  the  effect  of  a  powerful 
search-light,  directed  from  an  enemy's  ship  across  the  fixed  beams  and 
between  the  Q.F.  batteries  and  the  channel,  is  to  render  any  vessel 
in  the  channel  absolutely  invisible  to  the  defence. 

If    this  is  so,  the    importance  of    having  either    the  outer  batteries 
sufficiently  powerful   to  prevent  it,  or  the  Q.F.  defence  sited    on  the      • 
inner  side  of  a  bend  in  the  channel,  is  very  great.     Such  a  manoeuvre 
on  the  enemy's  part  could  not  fail,  if  successful,  to  result  in  complete 
or  partial  immunity  for  his   raiding  craft    from  both  guns  and  mines. 
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But   few  cases  of    this    sort   exist,  where  there  is 
approaches.       open  water  right  up   to  the  entrance   to  the  harbour. 

In  such  cases,  the  guns  of  the  defence  are  all  of 
necessity  under  fire  of  a  covering  squadron.  More  guns  are  required, 
and  in  some  cases  the  greater  number  of  the  batteries  must  be  sited  in 
rear  of  the  entrance  to  the  harbour  and  consequently  of  the  line  of 
defence  against  raid.  Q.F.  batteries  would,  therefore,  be  liable  to  a 
more  or  less  heavy  fire   from  the  enemy's  ships  and  must  be  well  pro- 

* 

tected.  Apart  from  these  disadvantages,  however,  the  concentration 
of  the  defence  on  one  very  narrow  point,  heavily  mined,  is  obvious, 
and  no  attempt  of  an  enemy  to  force  such  a  passage  could  fail  to  be 
attended  with  heavy  loss. 

The    siting  of    fixed  beams  would    in    no    case  be 
Fixed  beams  as    afiected  by  natural  features,  but  would  entirely    de- 

aHeeted  by  natural  ^  J  .^u 

features.  pend  on    the    position  of    batteries  and    mine  neids, 

unless  the  assumption  that  an  enemy's  covering  ships 
could  use  their  search-lights  with  the  effect  described  above  is  correct. 
If  so,  the  siting  of  fixed  beams  must  have  in  some  cases  a  most  im- 
portant bearing  on  the  question  of  siting  batteries  and  mine  fields, 
and  the  relative  importance  of  these  three  elements  of  the  defence 
in  selecting  the  line  of  defence  must  be  reversed.  It  would  mean 
that,  unless  the  shortness  and  straightness  of  the  approaches  prevented 
any  other  arrangement,  the  Q.F.  batteries  and  mine  fields  should  not 
in  any  case,  however  favourable  the  proposed  site  may  otherwise  be, 
be  sited  within  view  and  effective  range  of  an  enemy's  ships  meas- 
ured from  the  position  which  they  could  take  up  in  the  event  of  their 
being  able  to  keep  down  the  fire  of  the  outer  batteries. 

What  is    required   is  a  position   as   far  seawards  as 
siting  off  look-      possible  consistent  with    the  possession  of    an  arc  of 

out  post  and  sentry     .  in  i  1.1.1 

beams.  View    commanding    all    approaches    to    the  channel. 

The  outer  sentry  beams  should  be  sufficiently  numer- 
ous and  so  sited  that  all  water,  especially  deep  water  under  the  land, 
may  be  completely  swept  by  their  light.  In  some  cases  it  may  be 
necessary  to  place  one  or  two  sentry  beams  in  between  the  look-out 
post  and  the  line  of  defence  against  raid,  where  the  intervening  dis- 
tance would  otherwise  enable  raiding  craft  to  lie  unseen  and  await  a 
favourable  opportunity  for  attack,  after  having  passed  the  outer  beams. 

II.     ARMAMENT. 

On  the  question  of    armament,  there  is  not  much  to  be  said.     We 
have  guns,  which    are  very  good    and    up-to-date    and   a  few  remarks 


s  necessary  as  to    the    conditions  which    necessitate  the  use  of 
natures  of  guns,  and  as  to  the  grouping  of  them. 

For  defence  against  raid,  the  best  guns  are  without 
«.™'w""  adoubtthel2-pr.  Q.F.  of  12cwt.  andthe4-7"Q.F. 
They  are  both  very  accurate  and  have  a  high  rate  of 
h  auto-si^hts.  The  12-pr.  Q.F.  is  quite  large  enough  for  use 
torpedo  vessels,  and  if  the  guns  it  is  proposed  to  mount  are 
in  case  of   raid  only,  then  there  is    no  need  to  go  further  than 


the  12-pr.  Q.F. 

If,  however,  the  guns  are  needed    for 

use  under  other  conditions  as 

well,  the  best  gun  to  mount  is  the  47" 

Q.F. 

No  more  than  two  guns  of  either  nature  should  be 

grouped  together  in  or 

le  work,  except  in  exceptional 

cases,  for  the  following  reasons: — 

1.     Mounted  in  pairs,  their  eflectivi 

;  arcs  of    fire  are    greater  than 

if  three  or  four  are  mounted  together. 

2.     A  pair  of   guns  forms   the   most 

:  convenient    tactical    unit  for 

this  kind  of  defence. 

3.     If  any  attempt  be  made  in  conjur 

iction  with  raid  to  land  a  party 

and  take  these    small  works  in  the  rear 

just    before  the  rush  is  made, 

they  mutually  support  and  Hank  each  oi 

iher,  and  their  seperation  con- 

stitutes  an  element  of  safety  inasmuch  ; 

is  the  guns  of  the  defence  will 

not    all  be    captured    by  a    successful    ; 

assault  on  one  work,  and    the 

enemy  must  divide  his  attacking  force. 

The  most    obvious    exceptional   cases    are  when   there    is  only  one 

available  site,  or  the  case  of  a  harbour 

without  approaches. 

M..h.n.  -,„..               ""^  ^^^"'"^  g""   •■" 

a  parapet  mounting  is  supplied 

for    each    pair  of    12-pr.  Q.F.  guns,  but    is    equally 
necessary  for  4'7"  guns  mounted  for  defence  against  raid,  as  all  works 
of  this  sort  must    always  be    liable   to  attempts  at    temporary  capture 
just  prior  to  the  dash  of  the  enemy's  raiding  craft. 
Arnmuniiion.  The  equipment  seems  sufficient. 

III.     ORGANISATION. 
It  is  proposed  to  discuss  under  this  heading  all  arrangements  for  an 
efficient  defence,  excluding    actual  drill,  which  are  subsequent  to  the 
erection  of  the  completed  works  of  defence. 

It    is  laid    down    that    raid    may  be    expected  im- 
on  raid  mediately,  if  not  before  war  is  declared, and  very  prob- 

ably before  a  state  of  war  is  known  to  exist.      In  this 
case,  the  force  would  consist  of    a  flotilla  of  torpedo-boats  or  destroy- 
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ers,  alone,  or  accompanied  by  fast  unarmoured  cruisers,  and  the 
enemy's  chief  object  being  to  effect  a  surprise,  there  would  be  no 
hesitation  or  delay  on  his  part  in  striking. 

The  warning  given  by  him  of  his  intention  to  raid 

Probable  length  off  i  i  i       •  i  i      <■       •  i  •    i     i  i  j 

warning.  would  be  just  that  interval  of    time  which  he  would 

take  to  traverse  at  full  speed  the  distance  between 
the  point  at  which  the  sentry  beams  picked  him  up  and  the  outer 
edge  of  the  first  fixed  beam.  This  would  be  slightly  increased  in 
the  event  of  the  impending  attack  being  discovered  by  any  naval 
picket  boats  patrolling  outside.  Later  on  at  any  period  of  hostilities, 
raid  might  be  attempted,  and  would  undoubtedly  form  part  of  any  or- 
ganised attack  on  a  naval  base  by  the  enemy's  battle  fleets,  in  the 
event  of  our  own  fleets  being  temporarily  disabled  or  beaten. 

Only  certain    ports    are  considered    liable  to  raid. 

Only  certain  j  ,  i     •       i*  t  mi  > 

ports  liable.        dependent  on   their  distance  from  a  possible  enemy  s 

nearest  naval  base,  and  the  radius  of  action  of  the 
craft  he  would  use  for  raiding.  Those  most  liable  are  our  naval  bases 
and  dockyards  on  the  south  coast  of  England,  and  those  in  the  Medi- 
terranean. The  former  would  be  especially  liable,  and  such  attacks 
on  them  probably  of  frequent  occurrence.  Their  distance  from  the 
bases  of  a  possible  enemy  is  so  small  that  thick  weather  could  be 
waited  for,  and  used  to  advantage  by  him.  The  warning  possible  is 
so  short,  that  nothing  but  unceasing  vigilance  and  continual  readiness 
on  the  part  of  those  entrusted  with  this  harassing  work  will  ensure 
success  for  the  defence. 

The    grave    difficulty    of    distinguishing    between 
piHicutty  off  dis-     friend  and  foe  also  exists,  which  must  add  greatly  to 

tingulshing  ffriend  ...  /  v     u 

ffrom  ffoe.  the  responsibility  of  officers  in  charge  of  such  bat- 
teries, on  whose  part  the  least  hesitation  in  opening 
fire  may  be  fatal.  We  are  now  trying  to  obtain  a  satisfactory  and 
workable  system  for  ensuring  such  distinction,  but  there  is  no  doubt 
that  any  such  system  should  be  of  the  simplest  nature,  with  no  com- 
plicated code  of  signals  changing  day  by  day. 

With  these  few  preliminary  remarks  on  the  difficulties  to  be  sur- 
mounted, an  attempt  will  be  made  to  discuss  existing  methods,  and  if 
possible  suggest  improvements  on  them. 

It  is  obvious   that    the   more  warning    that  can  be 

Look-out  system. 

given  of  raid  the  better;  therefore  the  further  sea- 
wards the  look-out  post  can  be  placed,  consistent  with  the  effective 
searching    by  the    sentry  beams    of    the  water    area    over    which    the 
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enemy's  vessels  must  pass,  the  more  probable  is  it  that  his  attack,  as 
3  surprise,  will  fail.  In  some  ports  frequent  attempts  at  raid  are  so 
probable  that  this  post  should  be  most  carefully  selected.  In  some 
cases  it  is  placed  near  the  supporting  battery,  the  position  of  which  is 
governed  by  the  examination  line.  This  point  need  not  of  necessity 
be  the  best  available.  Where  it  is  not,  a  seperate  look-out  post 
should  be  established.  It  should  be  slightly  in  advance  of  the  sentry 
beams,  and  have  good  command  with  no  hidden  water.  The  system 
would  work  immediately  mobilzation  was  ordered. 

If  the  look-out  post  were  at  the  supporting  batter}' 
the  examining  vessel  would  probably  give  first  inti- 
mation of  the  boats  being  those  of  an  enemy.  We  need  not  discuss 
here  the  method  of  signalling  from  the  examining  vessel.  But  if  the 
look-out  post  was  further  seawards,  the  individual  in  charge  would 
have  to  trust  to  his  own  judgement  as  to  declaring  boats  hostile. 
The  difficulty  does  not  appear  to  be  insurmountable,  and  some  such 
system  as  the  following  is  suggested.  Let  us  talce  the  case  of  the 
look-out  post  being  further  seawards  than  the  supporting  battery.  If 
not,  the  system  would  not  be  materially  altered.  It  is  believed  that 
an  alarm  bell,  actuated  from  the  look-out  post,  has  been  placed  in 
each  Q.F.  battery  in  some  fortresses.  No  better  means  of  alarm 
could  exist.  As  much  warning  as  possible  being  necessary,  it  stands 
to  reason  that  the  alarm  should  be  given  immediately  any  vessels, 
which  could  possibly  be  the  enemy's  torpedo  craft,  are  sighted,  the 
meaningof  the  alarm  bell  being  simply  "Stand  to  the  guns."  It  should 
also  be  put  in  all  submarinemining  test-rooms.  This  alarm  could  be 
followed  by  a  seperate  signal,  such  as  a  rocket  or  signal  gun,  on  the 
craft  being  made  out  to  be  hostile.  If  this  proved  impossible  from 
the  look-out  station,  the  examining  vessel  could  be  trusted  to  give 
this  informatoin.  A  simple  signal  might  easily  be  decided  on,  in 
the  event  of  the  alarm  proving  unnecessary. 

Some    mention    must  be  made  of    the  entrance  of 

Friendly  (asaals.  ■    ,  . 

friendly  boats  at  night.  At  present  all  torpedo  craft 
unless  declared  friendly  are  to  be  treated  as  hostile.  The  declaration 
of  the  boats  as  "friendly"  is  the  difficulty.  Undoubtedly  all  warves- 
sels  of  our  own  entering  at  night  would  first  make  the  examining 
vessel.  Any  system  of  making  a  friendly  vessel  fly  a  given  signal  In 
passing  the  defences  is  bad,  as  it  might  get  into  the  enemy's  hands. 
In  some  ports  he  could  deliberately  wait  outside  sheltered  from  the 
sentry  beams  and  see  the  signal  of  the  day  hoisted  by  a  friendly  vessel 
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on  entering.  If  his  boats  made  a  dash  past  the  examining  vessel  and 
then  hoisted  the  signal  whatever  alarm  the  examining  vessel  gave,  any 
officer  in  charge  of  a  battery  would  hesitate  about  opening  fire  on  a 
boat  entering  the  beam  with  the  friendly  signal  flying,  as  he  might 
well  think  she  was  preceding  hostile  vessels.  It  seems  clear  therefore 
that  what  is  required  is  a  signal  ashore,  and  not  on  the  boat  itself. 
A  simple  code  of  lamp  signals  on  the  flag  staff  of  the  supporting  bat- 
tery could  easily  be  arranged — any  boat  not  signalled  *  friendly, "  to 
be  fired  on.  'The  question  of  friendly  boats  bound  outwards  is  differ- 
ent. No  boats  bound  outwards  at  night  could  be  hostile,  unless  an 
enemy's  boat  had  passed  the  forts  already,  except  in  the  case  of  a 
harbour  with  a  double  entrance,  of  which  none,  as  far  as  is  known, 
exist.  It  is  a  question  therefore  whether  any  signal  in  this  case  is 
needed  at  all,  as  friendly  vessels  would  hardly  pursue  the  enemy's  boats 
out  of  the  harbour  across  the  beam,  while  the  latter  were  under  fire  from 
the  shore.  In  fact  all  vessels  passing  out  could  well  be  treated  as 
friendly,  unless  an  enemy's  boat  had  passed  in,  when  all  outgoing 
craft  would  be  treated  as  hostile  until  the  enemy  had  gone  out  again 
or  been  destroyed. 

By  some  it    has  been  advocated    that   the  R.G.A. 

Eieotric  lights,  should  have  control  of  the  sentry  beams.  Our  exist- 
ing system  is  that  sentry  beams  shall  not,  except 
under  most  exceptional  circumstances,  be  used  to  aid  artillery  fire. 
If  this  system  is  sound — and  it  appears  to  be  so,  for,  with  sentry 
beams  aiding  artillery  fire,  small  vessels  might  easily  pass  in  unob- 
served altogether  and  raid,  as  a  surprise,  be  made  easy — we  need  not 
burden  ourselves  with  the  direction  of  these  lights,  for  no  knowledge 
perculiar  to  Gunners  is  required  to  work  search-lights  for  look-out 
purposes  only. 

Our  present  system  of  manning,  viz.,  two  reliefs. 

Manning  and      qj^^  ^^    and  one  off,  duty,  a  look-out  man,  and  the 

fighting  off  111  .       /  ..         ,  11     u        • 

batteries.         guns  loaded,  cannot,  it   is  considered,  well    be    im- 
proved upon.     As  regards  fighting  the  batteries,  the 
aim  and  object  of  any  system  should  be  to  make  a  boat  the  target  for 
a  continuous  rapid  and  well  directed    fire  from  the  moment  it  enters 
the  beam  until  the  moment  it  leaves  it. 

To  obtain  the  best  results  from  such  a  system,  fire  directions  must 
be  vested  in  the  gun-layers,  who  must  be  trained  to  observe  and  cor- 
rect their  own  fire.  The  officer  in  charge  should  be  responsible  for 
fire  discipline  and  control,  viz.,  the   efficient  service  of   the  guns  and 
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the  distribution  of  fire,  retaining  alwa}^  in  his  hands  the  power  of 
assuming  fire  direction  as  far  as  deflection  is  concerned,  though  with 
adequate  training  this  should  not  be  necessary  at  all. 

The    efficient   training  of  personnel  is    affected  by 
^l^nnJt.        ™^^y   questions  of   organisation    in   time  of    peace, 
and  some  will  be  touched  on  which,  though    affect- 
ing the  Regimen!  as  a  whole,  yet   have  especial  reference  to  the  case 
under  consideration. 

No  sounder  system  can  be  found  than  that  the  offi- 
cer  commanding  a  company,  on  its  arrival  at  a  stat- 
tion  where  it  will  be  called  upon  to  man  guns  for  defence  against 
raid  on  mobilization,  be  ordered  to  tell  off  and  keep  in  constant  train- 
ing, the  numberof  Q.F.  detachments  required  for  the  guns  in  time  of 
war.  These  detachments  should  practice  from  their  own  guns  at  the 
annual  prize  firing. 

If   the  R,G,A.  are  to  attain    a    higher  standard  of 

bnplivsri  man.  a-  ■  i-  ai  u 

average  efhciency,  commanding  ofhcers  must  have 
their  men.  Attempts  have  been  made  in  this  direction,  but  the  re- 
sults cannot  be  called  satisfactory.  The  only  remedy  possible  under 
existing  conditions,  which  allow  soldiers  to  hold  extra-regimental 
employments,  is  the  absolute  enforcement  of  the  principle,  which 
under  no  circumstances  permits  the  subordination  of  the  military  effi- 
ciency of  the  soldier  as  a  fighting  man,  to  the  work  connected  with 
his  employment. 

In  the  case  of  our  home  defences.  Militia  Artillery 
voiuniaan         should  Carry  out  their  training  from  guns  which  they 

may  have  to  man  on  mobilization.  Every  facility 
should  be  afforded  them,  and  as  regards  the  case  in  point,  they  should 
be  rendered  familiar  with  every  phase  of  attack  possible,  by  con- 
stant drill,  practice,  and  night  manning  with  electric  light  in  con- 
junction with  the  Navy.  They  are  up  for  such  a  short  time  that  no 
expense  should  be  spared  to  make  them  efficient,  and  thoroughly 
familiar  with  all  service  conditions.  As  regards  Volunteer  Artillery, 
as  much  training  as  possible  should  be  given  during  the  very  limited 
time  at  present  available. 

Much  has    been  done  of  late  years    to  improve  the 

gunnery  of  the  R.G.  A.  and  the  great  obstacle  hitherto 
experienced,  in  the  lack  of  ammunition  for  practice,  has  to  a  great 
extent  been  overcome  by  the  introduction  of  the  aiming  rifle.  This 
is  of  the  greatest  value  for  practice  with  Q.F.  guns, for  which  otherwise 
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immense  quantities  of   ammunition  would    be  required    to  produce  a 
high  standard  of  efficiency. 

The  use  of  the  aiming  rifle  for  practice  is,  however,  confined  too 
much  to  one  period  of  the  year,  that  immediately  preceding  prize 
firing,  and  this  is  owing  to  the  fact  that  the  annual  allowance  is  still 
too  small.  The  extra  money  needed  to  enable  weekly  practice  to  be 
carried  out  is  very  small,  and  should  not  be  allowed  to  stand  in  the 
way.  The  raising  of  the  annual  allowance  from  ;^213  per  company 
to  ;£^300  per  company  would  be  sufficient,  and  the  compulsory  ex- 
penditure of  this  extra  money  in  weekly  practice  would  go  a  very  long 
way  towards  the  maintenance  throughout  the  year  of  the  high  stand- 
ard usually  aimed  at  for  the  week  or  so  of  prize  firing.  Results 
should  be  regularly  recorded  and  made  a  subject  for  report. 

The  officers  likely  to  be  in  charge  of  Q.F.  batteries 
duties.  ^^  time  ot  war  must  necessarily  be  juniors,  as  seniors 

will  be  required  elsewhere.  Modern  Q.F.  guns  are 
liable  to  be  temporarily  put  out  of  action  by  some  small  derangement 
of  the  machinery,  not  necessarily  actual  damage.  Officers  in  charge 
should  be  able  to  at  once  set  anything  of  this  sort  to  rights,  and 
should  be  trained  to  do  it  in  time  of  peace. 

The  I.O.M.  is  a  most  necessary  official,  as  are  his  artificers.  But 
there  is  usually  only  one  I.O.M.  in  a  district,  and  perhaps  one  artificer  of 
sorts  in  each  work,  sometimes,  though  a  good  man,  not  gifted  with  great 
intelligence  and  not  immortal.  It  does  not  seem  to  be  realised  that  in 
time  of  war  the  I.O.M *s  time  would  be  fully  occupied  by  repair  of 
damage,  and  that  it  is  in  the  interests  of  the  Service  that  the  regi- 
mental officer  should  be  qualified  to  attend  to  the  working  and  adjust- 
ment of  all  fittings,  and  so  free  the  former  for  the  more  important  work 
which  in  emergency  would  fully  occupy  his  time,  and  which  he  alone 
can  be  qualified  to  undertake.  Yet  in  time  of  peace  when  anything 
goes  wrong  with  the  working  of  one  of  the  intricate  portions  of  the 
mechanism,  how  frequently  is  the  officer,  only  too  keen  to  try  and  set 
it  right,  told  he  must  not  touch  that,  but  must  send  for  the  I.O.M. 
(or  artificer)  as  the  case  may  be.  This  is  right  if  the  officer  is  ig- 
norant and  will  only  make  matters  worse,  but  he  should  and  must,  be 
able  to  do  it,  and  he  can  be  taught.     As  it  is,  he  seldom  learns. 

The  physique  of  men  is  not  considered  sufficiently 

quaiiffrca?ions.      when  detailing  them  for  Q.F.  gun  squads.     Gunners 

should  be  given  that  work  for  which  they  are  best 
suited  physically.     Q.F.  gun  drill   requires  men  with  a  quick,  active 


physique,  not  necessarily  big  men,  but  hard,  wiry  men  of  middle 
weight,  who  can  move  quickly  and  can  last.  Fat  and  clumsy  men 
are  utterly  out  of  place,  yet  they  are  often  seen  on  these  guns.  Selec- 
tion of  men  of  suitable  physique  has  much  to  do  with  the  mainten- 
ance of  a  high  rate  of  fire. 

When  gunners  are  first  called  upon  to  defeat  an 
enemy's  attempt  at  raid,  with  the  alternative,  in  the 
event  of  failure,  of  perhaps  millions  of  pounds  worth  of  materiel  lost 
to  the  nation,  the  all  important  man  will  be  the  gun-layer.  He  will 
he  at  his  gun  waiting,  see  a  torpedo  vessel  enter  the  beam  perhaps  at 
over  20  knots  an  hour,  and  have  to  stop  that  boat  while  it  is  under 
his  fire,  perhaps  (or  one  or  two  minutes  only,  if  that  in  some  cases. 
What  conditions  can  be  more  calculated  to  upset  a  man's  nerves,  to 
in  fact  make  him  lay  his  gun  less  accurately  than  usual?  Some  men 
have  a  natural  genius  for  gun  laying,  are  always  sure  of  themselves, 
have  a  marvellous  control  over  elevating  and  traversing  numbers,  and 
always  keep  cool.  We  see  it  in  the  tests  to  which  we  put  them  in 
peace  time,  when  they  consistently  lay  a  gun  accurately  in  about  half 
the  time  the  average  layer  takes.  Yet  we  let  these  men  go  when 
their  lime  is  up.  We  make  no  more  eflort  to  retain  them  than  any 
ordinary  man.  We  apparently  go  on  the  principle  that  we  can  al- 
ways make  such  men.  Yet,  if  we  could  keep  them  by  making  it 
worth  their  while  to  stay  on  in  the  Service,  we  should  have  men  who 
would  get  the  highest  rate  of  fire  possible,  given  good  drill,  and  get  a 
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while  to  pay  these  men  the  wages  they  would  can 

induce  them  to  stay. 

In  some  places  it    is   possible  to  carry  out  practici 

t  night,  yet  it  is  seldom  if  ever  done.  Night  man 
ning  means  as  a  rule  every  man  in  his  place,  drill,  testing  communi 
cations,  and  blank  rounds  with  a  towed  target,  in  fact  everything  ex 
cept  actual  practice  with  visible  results.  The  writer  took  part  ii 
night  practice  with  Q.F.  guns  once,  and  at  any  rate  realised  from  i 
the  difficulties  which    obtained  owing  to  altered    conditions,  and  thi 
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necessity  for  constant  practice  at  it.  A  substitute  for  a  towed  target 
was  obtained  by  the  mooring  of  six  targets  at  unknown  ranges,  which 
were  lit  up  seperately  by  the  lights  for  one  minute  at  a  time  for  the 
Q.F.  guns,  it  never  being  known  which  target  would  be  lit  up  next. 
This  gave  a  very  good  approximation  to  the  target  we  would  have  to 
deal  with  in  case  of  raid,  and  one  realised  from  it  most  fully  how 
different  are  the  conditons,  how  badly  men  lay  under  the  altered  cir- 
cumstances, and  how  difficult  is  the  observation  of  fire.  In  some 
places,  at  any  rate  abroad,  a  little  energy  would  enable  such  firing  to 
be  carried  out  regularly.  In  others,  it  would  be  worth  the  expense, 
especially  at  home,  to  erect  a  battery  and  search-light,  for  practice 
purposes  only,  on  a  suitable  site,  from  which,  with  the  precautions 
mentioned  below,  regular  practice  could  take  place.  All  that  is  re- 
quired is  a  week's  notice  to  the  local  authorities,  and  one  or  two 
picket  boats  at  a  safe  distance,  placed  where  outgoing  or  incoming 
vessels  could  be  seen.  A  rocket  from  either  of  these  boats  would 
order  ^* cease  firing. '* 

The  effect  of  a  search-light,  shone  straight  into  a 
Protection  for  the  battery  at  short  range  in  the  eyes  of  gun-layers  and  set- 
iayersand  setters,  ters,  is  to  make  them  incapable  of  seeing  anything  for 

quite  an  appreciable  period,  and  when  time  and  accuracy 
are  everything,  nothing  can  conceivably  be  more  important  than  some 
means  to  obviate  it.  Some  sort  of  smoked  glasses  will  do  it,  and  also 
aid  greatly  in  shieldiijig  the  eyes  of  these  men,  on  whom  all  depends, 
from  the  shower  of  dust  raised  by  the  discharge,  which  comes  into 
the  emplacement  with  a  wind  blowing  into  the  battery. 

More  experiments   as   to  service  conditions,  and 

Experiments.  i_       u   i  .     , 

possible  manoeuvres  of  an  enemy,  should  be  carried 
out  in  conjunction  with  the  Navy.  To  mention  only  those  points 
raised  above,  it  could  be  ascertained  exactly  what  effect  a  powerful 
search-light,  directed  across  a  fixed  beam  and  between  a  battery  and 
a  target,  has  on  the  visibility  of  the  latter.  If  it  is  found  that  it  has 
the  effect  described,  it  has  considerable  bearing  on  the  siting  of  bat- 
teries and  fixed  beams,  for  such  a  manoeuvre  on  the  part  of  an  enemy 
being  possible  might  mean  a  free  passage  for  his  raiding  craft.  Again 
try  the  effect  of  a  search-light  shone  from  near  the  target  into  a  bat- 
tery at  short  range,  and  it  is  believed  that  the  need  for  some  sort  of 
smoked  glasses  will  be  proved. 

In  this    essay,  those    details    already  laid   down  in 

Conclusion. 

our  drill  books,  &c.,  as  essential,  and  generally  agreed 


upon  as  such,  have  been  avoiiied,  or  only  mentioned  as  being  neces- 
sary in  attempting  to  lay  Jown  the  general  guiding  principles  for  de- 
fence against  raid  under  varying  conditions,  and  the  preparations 
necessary  in  time  of  peace. 

The  conclusions  come  to  may  be  summarised  as  follows: — 

1.  The  need  for  more  care  in  the  first  instance  in  selecting  the 
best  lines  of  defence. 

2.  The  necessity  of  making  full  use  of  the  opinion  of  military 
experts  on  the  spot,  by  making  any  scheme  for  defence,  as  regards 
armament  and  sites  originate  with  them. 

3.  That  economy  as  regards  light  should  not  be  considered  a  mat- 
ter of   importance. 

4.  That  a  simple  look-out  and  signal  system,  in  some  cases  apart 
from,  and  independent  of,  that  connected  vcith  the  examination 
anchorage  and  supporting  battery,  is  necessary. 

5.  That  more  attention  should  be  paid  to  the  physical  qualifica- 
tions of  men,  in  selecting  them  for  work  with  Q.F.  guns. 

6.  That  these  men,  once  told  off,  should  regularly  be  trained  at,  and 
fire  their  annual  priz 
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7.  That  the  auxiliary  forces  should  have  all  the  practice  possible 
with  the  guns  they  are  told  off  to  on  mobilization,  and  should  be  famil- 
iarised with  every  conceivable  form  of  attack  they  would  have  to  cope 
with  in  war  time. 

8.  That  the  annual  allowance  for  practice  should  be  increased, 
and  a  compulsory  reservation  of  a  fixed  sum  be  made  for  periodical 
aiming-rifle  practice  throughout  the  year. 

9.  That  employments  should    in    no  ca 
with  the  military  efficiency  of  the  soldier. 

10.  That  young  officers  should  be  thoi 
apt  to  be  considered  l.O.M's  work  only. 

11.  That  gun-layers,  who  are  really  c 
sufficient  inducement  to  retain  them  in  the  Service. 

12.  That  every  effort  should  be  made  to  enable  night  practice 
with  electric  light  to  be  carried  out,  and  practice  batteries  erected 
where  necessary. 

13.  That  all  questions  arising  at  any  time  as  to  possible  manceu- 
vres  on  the  part  of  an  enemy,  or  as  to  possible  improvements  in  our 
own  system  and  appliances,  should  be  at  once  made  the  subject  of 
experiment. 


lughly  trained    : 
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Assuming  the  probability  of  raids  by  a  Foreign  Naval 
Power  what  are  the  best  preparations  to  repel  them  so  far  as 
the  construction^  armament^  and  organisation  of  our  Coast 
Defences  are  concerned? 

BY 

COLONEL  P.  SALTMARSHE,  R.A. 


( ( 


Unitate  Fortior.^' 
HIGHLY  COMMENDED   ESSAY. 


INTRODUCTION. 

Meaning  of  raid. 

^^Raid"  is  an    English  word  which    at   first   sight  seems  perfectly 

easy  to  construe,  but  sit  down  and  attempt  to  write 
term.  ^  clear  definition  of    the  term    and    difficulties    are 

found  to  arise  at  once. 

Any  sudden  dash  at  our  defences  with  the  intention  of  inflicting 
damage  followed  by  a  rapid  retirement  seems  to  partake  of  the  nature 
of  a  raiding  attack,  for  example  two  hostile  iron-clads  approach  a 
dockyard  at  night,  bombard  it  heavily  for  an  hour  at  daybreak,  and 
then  bolt;  does  this  come  within  the  category  of  raid?  It  might.be 
argued  both  ways,  fortunately  the  drill  book*  comes  to  our  rescue  and 
calls  it  a  **desultory  bombardment, "  so  we  are  able  to  exclude  it  from 
discussion. 

Again  seeking  counsel  from  the  same  excellent  authority,  we  find 
a  raid  defined  as  '*a  sudden  attempt  to  penetrate  the  defences  with  a 
view  to  the  destruction  of  shipping  in  the  harbour  or  under  construc- 
tion, docks,  coal,  or  stores,"  the  limits  of  our  inquiry  are  thus  hap- 
pily narrowed. 

^'^Garrison  Artillery  Drill,"  1899,  Vol.  I.,  p.  151.— P.  S. 
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History  helps  us  but  littli 
hiatory.  °^''  Subject,  at    any  rate    as 

cerned.  Torpedo-boat  atta 
the  "cuttinK  out  expeditions"  of  old.  but  as  the  latter  were  carried 
out  under  totally  different  conditions — the  element  of  suprise  aione 
being  common  to  both — they  are  of  little  use  for  illustrative  purposes. 
The  examples  of  successful  torpedo-boat  descents  on  vessels  at 
anchor  in  inland  waters,  such  as  the  destruction  of  the  B/tince  Encatada 
in  Caldera  Bay  in  1891,*  the  sinking  of  a  Turkish  gun-boat  in  the 
Danube  in  1878,*  and  the  spirited  dash  of  the  Japanese  flotilla  at 
the  Chinese  war  vessels  in  Wei-hai-Wel  harbour  in  1894.  when  with 
a  loss  of  two  boats  only  out  of  fifteen,  fourteen  men  killed  and  thirty- 
re  sunk,t  though  they  show  what 
I  effect,  and  though  they  empha- 
;d  defence,  teach    us  but  few  les- 

At    Santiago,    the   Americans    never  attempted  to 

fhan  raid*  ara     enter  the   harbour.      Though    our  coast  defences  are 

attamptad.         liable  to  raiding  attacks  at  any  time  during  hostilities, 

and  naval  mantsuvres   have  proved  chat  torpedo  craft 

generally  elude  a  blockading  squadron    at    night,!  the  following 

Ti  the  occasions  on  which  we  may  chiefly  expect  them: — 
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temporarily  lost  command  of  the  sea. 

The    first    is   perhaps   the   most    likely,  for    if    an 

Raidaat  I  ha  com-   ^^^^y  meant  business  he  would  probably  declare  war 

hosiiiiiiaa.         as    soon    as  or    perhaps    before  we    issued  orders    for 

mobilization,  well  knowing  that  it  takes  us  a  day  or 

Militia  and  Volunteers    whose    services    we  so 


two  to    assembl. 

much  depend  on  for  manning  our  coast  defences. 

•M^or  F.  B.  Eimslie,  Duncan  Gold  Medal  Prize  Essay.  R.A.I,  ' 'Proceed mgs," 
Vol,  XX.,  p.  348.— /"..J- 

fChina— Japan  War;      Vladimir   p    7U,  el  seq.—P.S. 

J"Naval  Manceuvres.  1895,      R  A  I      'Pmceedings,"  Vol.  XXIV.,  p.  334.— P.S. 

^For  hoslLlitics  before   deLlaration  of  wat,  see  slatistks   by  Colonel    Maurice   in 
1883;   R-A. I.  "Proceedings       Vol    XV      p.  348.— P.S. 
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He  would  also  know  that  booms  and  mines  are  not  likely  to  be  laid 
out  until  the  last  moment. 

Such  raids  would  be  carried  out  by  torpedo-boats  and  destroyers > 
perhaps  too  in  the  future  by  submarine  craft ;  it  is  not  likely  the  enemy 
would  care  to  risk,  at  this  period  at  any  rate,  larger  and  more  valuable 
vessels;  one  cruiser  or  fast  steamer  might  perhaps  accompany  the 
lighter  craft  for  the  purpose  of  breaking  the  boom,  unless  the  adver- 
sary could  count  on  its  not  being  in  position.* 

Flotillas  of  torpedo-boats  can  be  assembled  without  attracting  much 
attention  at  foreign  ports,  the  proximity  of  which  to  our  southern 
dockyards  enables  a  dash  over  and  attack  to  be  made  during  the  hours 
of  darkness,  such  flotillas  would  in  all  likelihood  be  well  on  their 
way  before  war  was  formally  declared. 

_.    ^    ,_,  Raids  by  small  landing  parties  with  the  object  of 

Impudent  raids.  ^  .  .  .     ,. 

destroying  our  Brennan  installations,  electric  lights, 
and  Q.F.  guns  may  be  expected  at  the  same  time,  especially  if  our 
opponents  see  the  chance  of  bringing  them  off  before  the  infantry  de- 
fence, which  consists  for  the  most  part  of  Militia  and  Volunteers,  is 
properly  organised. 

A  raid  when  the  enemy  considers  himself  safe  from 
Raids  during  the    an  immediate  attack  by  our   Navy  would    assume   a 

temporaiy  absence  "^  "^ 

of  the  fleet.        different  character. 

In  this  case  torpedo-boats  might  be  accompanied  by 
cruisers  which  would  support  the  dash  in  of  the  lighter  craft  by  aheavy 
fire  on  the  Q.F.  batteries  and  the  electric  lights  of  the  defence, which  in 
many  cases  they  could  do  without  entering  the  lighted  area  themselves. 

A  raid  when  we  have  temporarily  lost  command  of 
Raids  when  we  have  ^^^  gg^  would  again  be  made  under  quite   different 

temporarily  lost  **  . 

command  of  theses,  conditions,  here  the  enemy  is  for  the  time  being  sate 

from  our  Navy,  and  if  from  the  presence  at  the  ob- 
jective dockyard  of  war  vessels  being  refitted,  or  for  other  reasons,  he 
considers  it  worth  while,  he  may  supplement  the  torpedo-boat  attack 
by  a  bombardment  of  the  fortress  and  docks;  it  is  questionable  per- 
haps whether  such  operations  come  within  the  scope  of  the  present 
essay;  though  any  sudden  dash  by  torpedo-boats  and  other  light  craft 
through  the  inner  defences,  even  if  only  an  incident  of  the  general 
attack,  may  be  considered  a  raid. 

*  "Some  Naval  Officers  consider  that  a  heavier  vessel  would  always  accompany  the 
torpedo-boats." — **Value  of  torpedo-boats  in  warfare;"  by  Commander  Bacon, 
R.N.,  "Brassey's  Naval  Annual,"  1896,  p.  156— P. S. 


"■"""7,'"'°'"'*'       Landings  of    a  raiding  nature    are  not  unlikely  to 
accompany  the  second  and  their  phase  of  naval  opera- 
tions just  described. 

Such  landing  parties  must  be  of  considerably  greater  strength  than 
those  I  have  suggested  may  be  expected  during  the  24  hours  or  so  fol- 
lowing the  declarations  of  war,  for  we  shall  have  had  time  to  mobil- 
ize our  Militia  and  Volunteers  by  now,  and  the  whole  of  the  coast 
line  in  the  proximity  of  our  forts  and  batteries  will  be  well  patrolled 
and  guarded ;  on  the  other  hand  the  absence  of  our  war  vessels  enables 
our  opponent  to  transport  over  in  safety  a  force  which  he  hopes  is 
strong  enough  to  hold  in  check  the  infantry  defence  while  batteries, 
search-lights.  Sec,  are  being  destroyed. 

Such  attacks  Mr.  Jane  tells  us  the  French  contemplate  in  the 
future  even  while  our  fleets  are  "in  being,"  though  from  the  discus- 
sions following  his  lectures,  I  gather  that  under  the  latter  condition 
English  naval  officers  hardly  agree  with  him.* 

The  above  being  the  kind  of  raids  to  which  our  ports  may  be  spe- 
cially subjected,  we  must  now  consider  the  best  means  of  dealing 
with  them. 

PART  I. 
Camtruclian  and  armament. 
Heavy  guns   of    a  modern  type  may  be    sometimes 
ordnanee  used  on  the  occasion  of  a  raid,  as  for  example,  when 

a  larger  vessel  attempts  an  entrance  to  break  the 
boom,  or  the  torpedo-boat  rush  is  supported  by  fire  from  battle-ships 
or  cruisers,  but  as  they  are  unlikely  to  be  located  for  this  purpose 
only,  they  hardly  come  within  the  scope  of  the  present  discussion. 

Lieut.  Colonel  Elmslie,  in  his  prize  essay,  recommended  heavy 
guns  loaded  with  shrapnel  being  iired  in  salvos  at  torpedo-boats, t  but 
this  was  12  years  ago  and  so  manyQ.F.'s  have  been  placed  in  position 
since  then  that  his  suggestion  need  not  seriously  be  discussed. 

To  repel  raids  by  sea   therefore  the  following  may 
D.i.n.iv.  sqiiip.    be  considered  :— 

-rrr  i.  q.f.bu„s. 

2.  Heavy  R.M.L.  guns  (special  case.) 

3.  Field    pieces    (under    very    exceptional   circum- 

•R.A.I.  "ProceedinKs,"  Vol.  XXIX..  [.,   26.— P. S. 

t  R.A.I.  "Proceedings,"  Vol,  XX..  pp.  356  and  363.  Refer  also  to  remBiks  by 
General  Richardson,  p.  iO.—P.S. 
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4.  Booms  and  obstacles. 

5.  Brennan  torpedoes. 

6.  Boat  mines  (now  under  consideration.) 

7.  Search-lights  and  other  illuminants. 

/.      ^.F,  guns. 

Though  the  4*?'  Q.F.  and  even  the  6''B.L.  Mark 
4.7  Inch  and  6  Inch  yjj    g^^g  would  probably  be   fired   at   torpedo  craft 

B.Im  MflPk  VII. 

guns.  if  their  services  were  not   required   elsewhere  at  the 

time,  and  though  they  would  be  most  useful  in  re- 
plying to  heavier  vessels  supporting  a  raid  or  attempting  to  destroy 
the  boom,  it  is  unlikely  they  would  ever  be  placed  in  position  with 
these  ends  only  in  view  and  they  need  hardly  therefore  be  considered 
in  connection  with  a  raiding  attack  pure  and  simple. 

We  have  thus  to  deal  only  with  light  Q.F.  armament. 
^^   ^      __  The   6-pr.    Q.F.    has  some    advantages  over   the 

The  6-pr.  Q.F.  gun.  .  ° 

12-pr.  notably  in  rapidity  of  fire  and  easiness  of 
shooting  with  the  percussion  lock,  but  the  small  size  of  its  projectile 
renders  it  much  less  eflfective,  and  likely  to  be  added  to  in  the 
though  existing  guns  may  be  left  in  position  their  numbers  are  not 
future. 
.^   .^         _  The  12-pr.  Q.F.  with  automatic  sights  seems  the 

The  12-pr.  Q.F.  gun.  r  i      i  •  i  i      i 

ideal  weapon  for  dealing  with  torpedo-boats  and 
destroyers. 

The  present   pattern  has,  however,  two   defects    in  its  equipment. 

{a)     The  unreliability  of    the  electric  firing  gear. 

Want  of  improve-  /  i  \       ry-i,  .      ^  •         i      i  t^ 

ment  in  the  electric       '^^      ^^^  inconvenient  percussion  lock.     It  must 
firing  gear  and  per-  not  be  forgotten  that  every  time  a  gun  fails  to  go  off, 

oussion  look  of  the         ^        i  .  \      ^  l         •    ^  j       ..  i        ^ 

1 2-pr.  Q.F.  gun.    ^^^  ^^^y  ^^^  *^^  services  lost  tor  sixty  seconds  at  least, 

a  serious  matter  in  a  torpedo-boat  attack  at  night, 
but  it  has  a  demoralizing  effect  on  the  layer. 

In  1901,  the  writer  saw  misfire  after  misfire  occur,  though  instructors 
of  gunnery  and  range-finding  as  well  as  other  experts  were  present  when 
the  gear  was  tested  before  practice.  Last  year, owing  to  improved  cables 
and  a  better  insulation  of  the  striker,  they  were  much  less  frequent 
and  several  series  were  sometimes  fired  before  one  occured,  but  extra- 
ordinary precautions  were  taken,  precautions  which  in  war,  especially 
at  night,  might  hardly  be  possible. 

It  is  questionable  therefore  whether  gear  which  requires  such  ex- 
ceptional  care   and   attention    is  desirable,  and  whether,  if  it  cannot 


n 


be  greatly  improved,  it  is  not  better  to  trust  to  percussion  firing;  un- 
fortunately the  arrangements  for  the  latter  with  the  12-pr.  Q.F.  are 
clumsy  and  inconvient,  the  layer   having   to   pull    the   trigger   behind 
his  back;  some  method  which  will  admit  of  its  being  pulled  on  one 
side  as  with  the  6-pr.  Q.F.  should,  if  possible,  be  devised. 
Siting  and  construel'ion  of  Light  ^.F.  Batteries. 
This  must  depend  in  a  great  measure  on  the    configuration  of  the 
neighbouring  coast  line  and  the  character  and  extent 
of  the  bay,  creek,  or  estuary  in  which  the   dockyard 
to  be  protected  is  situated. 
The  ideal  approach  to  a  harbour  from  a  defender's  point  of  view  is 
by  a  long  and  narrow  entrance  protected  by  successive 
»(teH«orO.V.Bu*B.'^^'^^"'^^   which    exposc  the  raiders  to  a  fire  of  some 
duration  before  they  reach  their  objective. 
It    would   be    interesting   to   give    examples,  but  this  can  hardly  be 
done  without  touching  too  closely  on  the  defence  schemes  of  individ- 


ual ports. 
Such  fav 


DIsadvantasBOL 


table  conditions  are,  however,  not  always  met  with.  ' 
Torpedo-boats  with  light  draught  are  not  depend- 
;nt  at  high  tide  on  the  main  channels,  and  can 
usually  get  within  comparatively  near  proximity  to  a 
harbour  before  they  come  under  the  search-light  beams  of  the  defence. 
This  necessitates  the  Q.F.  guns  which  have  to  deal  with  them 
being  all  sited  in  the  immediate  neighbourhood  of  the  harbour  mouth. 
an  unfavourable  condition  of  defenc 
the  enemy  under  fire  for  a  short  t 
being  close  together,  shells  which  rr 
the  other. 

Consistent  therefore  with  effective  fire   Q.F.    batteries  should    i 
be  too  much  crowded  together. 

When  sites  for  battel 


I  many  ways,  for  not  only  is 
only,  but  guns  and  dockyards 
ane  may  easily  take  effect  on 
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i  being  considered,  the 
lorities    on  the    spot    might  be 

e  than  four  guns  together,  the 
battery  the  steadier  will  be  the 

e    observation,    moreover    if    a 
many  may  be  out  oi    action  at 
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Heights  of  batteries      jj^  constructing  a  battery  on  the  sea  level,  as  so  many 

in  conneoticn  with  . 

auto-sights.       of   ours  are,  it  should  never   be   forgotten   that  every 

foot  of  height  is  an  advantage  w^hen  automatic 
sights  are  used. 

The  present  pattern  requires  a  minimum  height  of  20  feet;*  many 
of  our  low^  coast  batteries  allow  little  if  anything  over  this  at  high 
tide,  the  time  of  course  when  torpedo-boats  would  make  their  at- 
tempt; with  24  feet  the  extreme  range  for  accurate  firing  is  1,100 
yards, t  and  with  30  feet  1,300  yards. t 

Emplacements  should  be  so  engineered  that  the  guns  are  at  least  25 
feet  above  th.e  water  at  high  tide,  and  if  a  few  feet  higher  so  much 
the  better. 

In  day  firing  from  a  low  site,  auto-sights  do  not  seem  to  give  any 
markedly  better  results  than  ordinary  ones,  in  fact  at  competitive 
practice  many  B.C.'s  if  left  to  themselves  prefer  layers  and  setters,  but 
at  night  the  superiority  of  the  former  is  beyond  dispute. 

A  weak  point  in  the  construction  of  our  Q.F.  bat- 
'^" t'en.*^  **"     Series   is   their  lack  of    frontal    protection,  but    it  is 

difficult  to  give  it  without  narrowing  the  fire  area, 
moreover  at  long  ranges  they  aflford  but  small  and  not  very  visible 
targets,  and  if  an  enemy  once  got  in  close  the  men  would  be  driven 
off  the  guns  in  any  case. 

As    regards  protection  in    rear,    there    is   a  grow- 

^.^j.^  ing   feeling  among   R.A.   officers — witness    General 

Maurice's  remarks  after  Mr.  Jane's  lecture  at  Wool- 

wicht — that  our  works    are   often  inadequately  guarded  on  the  land 

side. 

Q.F.  batteries  are  frequently  enclosed  by  an  open  iron  fence  only, 
affording  the  gunners  no  protection  whatever  from  musketry  fire  in 
the  rear. 

If  the  infantry  defence  is  weak  as  it  probably  will  be  during  the  first 
24  hours  or  even  48  hours  of  hostilities,  raids  on  our  Q.F.  guns  and 
electric  lights  by  small  parties  of  determined  men  are  to  be  expected. 
Such  parties  will  naturally  attack  in  rear,  the  gunners  may  have  to 
defend  themselves,  and  if  protected  by  open  fencing,  only,  will  be  shot 
down,  and  the  guns  put  out  of  action  or  even  blown  up. 

* ''Garrison  Artillery  Drill,"  1899;  Vol.  I.,  p.  142  g.-P.S. 
t  "Garrison  Artillery  Training,"  (provisional),  p.  78. — P.S. 
t  R.A.I.  "Proceedings,"  Vol.  XXIX.,  p.  49.— P.S. 
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TheoapturecffBanda      ^„  instance   of    a   successful  surprise  at    night  is 

Neira  in  1 8 1 0  by  t^        i       xi    • 

a  night  surprise,     afforded  by  the  capture  of    Banda    Neira,  the  seat  of 

the  Dutch  Government  in  the  Spice  Islands  by  Cap- 
tain Cole,  R.N.,  in  1810.* 

The  latter  landed,  his  men,  less  than  200  in  number  on  a  dark  and 
squally  night,  took  one  battery  in  rear  by  a  sudden  dash,  and  rushed 
the  citadel  as  it  opened  its  gates  to  admit  its  own  Governor,  the  other 
forts  thereupon  surrendered. 

The  garrison  consisted  of  1,500  men,  and  there  w^ere  52  guns  in 
position,  so  we  have  a  striking  example  of  what  a  few  determined  men 
can  do. 

If  not  actually  inside  a  fort,  batteries  should  surely  be  protected  in 
flank  and  rear  by  a  loop-holed  wall  with  strong  gate,  this  will  guard 
the  gunners  against  surprise,  and  if  the  raiding  party  is,  as  it  probably 
will  be,  a  small  one,  enable  them  to  hold  their  own. 

The  above  too  is  an  argument  in  favour  of  the  retention  of  the 
carbine  by  the  R.G.A. 

All    Q.F.  batteries   should   be  provided  with  shel- 
^Batteries. '       tersf  for  one  relief  (see   under  ^^Organisation")  and 
one    officer  per    group   in  very  close  proximity  to  the 
guns  themselves. 

There  is  no  reason  whatever,  if  mobility  is  not  a  factor,  why  men 
should  not  enjoy  shelter  and  comfort  when  not  actually  employed,  and 
they  will  do  their  work  all  the  better  if  such  is  provided,  especially 
as  the  guns  may  have  to    be  manned  continuously    for  many  months. 

A  recent  War  Office  letter  suggests  that  reliefs  on  the  guns  should 
lie  out  under  waterproof  sheets,  &c.,  but  it  is  hoped  that  this  may  be 
reconsidered,  as  if  the  shelters  themselves  are  within  a  few  yards  of 
the  guns,  a  watchman  on  each  seems  all  that  is  necessary.  A  gun 
layer's  hand  and  eye  would  be  all  the  steadier  if  he  has  not  been  lying 
out  in  inclement  weather. 

Very  effective  results  on  torpedo-boats  at  ranges  up 
and'^^'^ai'oase*  to  800  yards  are  believed  possible  with  heavy  R.M.L. 

guns  firing  special  case. I 

*  James'  *'Naval  History,"  Vol.  V.,  p.  321.— P. S. 

t  The  question  of  shelters  is  not  quite  a  new  one,  Colonel  Richardson  advocated 
them  in  1893;  R.A.I.  ''Proceedings,"  Vol.  XX.,  p.  26.  It  is  only  within  the  last 
year  or  so,  however,  that  any  action  has  been  taken  in  the  matter. — P.S. 

tThe  10"  R.M.L.  case  contains  50  steel  balls,  each  3  lb.  9  oz.  in  weight. — P.S. 
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It  is  unlikely  that  such  weapons  would  ever  be  specially  installed 
for  this  purpose,  existing  ones  only  when  suitably  located  being  made 
use  of. 

The  most   suitable  position    is   at   the  narrow  en- 
foMhe^abover    ^r^^^ce  of    an  harbour  on    inland  waters,  and  the  best 

way  of  employing  them  is  to  lay  them  on  fixed 
points  which  the  torpedo-boats  are  expected  to  pass  over,  and  by  posi- 
tion-finders or  other  suitable  means  to  fire  them  by  electricity  from 
the  top  of  the  fort  or  other  convenient  post  of  observation. 

By  keeping  the  guns  loaded  and  moving  men  from  one  to  the  other 
the  personnel  can  be  reduced  to  a  minimum. 

Experiments  were  made  at   Shoeburyness  in    1895 

cases  at  s^o^^'ury.  ^^  ^^^^  ^^^  results   obtainable  with  these  projectiles. 

A  9''  R.M.L.  gun  was  used,  the  case  shot  contain- 
ing 35  chilled  iron  balls  of  about  3  lb.  each  in  weight. 

The  results  were  not  altogether  satisfactory,  as  an  average  of  only 
two  balls  per  round  penetrated  a  }i"  steel  target  400  feet  in  area  at 
400  yards,  and  only  one  per  round  a  target  of  the  same  description  but 
720  feet  in  area,  at  600  yards. 

As  these  case  have  since  been  improved  by  the  substitution  of  steel 
balls  for  iron  ones,  further  trials  are  desirable. 

Care  should  be    taken  that    the  retention  of    obsolete    guns  for  the 

above  purpose  is  not    used  as    an  argument  for   reducing  the  modern 

gun  armament,  for  the  are  probably  of  little  or  no  use  except  for  firing 

case.  , 

Field  guns. 

Though  the  employment   of    other  than  coast  defence    artillery  is 

hardly  contemplated  against   torpedo-boats,  occasions 

Possible  employ-       ^    /  ^  ./-u        •  i_,  •  u 

merit  of  field  suns  might  arise  when    the    held    pieces  belonging  to  the 

against  torpedo-  movable  armament,  or  even  the  guns  of    a  field  bat- 
boats.  .  ^   . 

tery,if  their   services    are  not    required  elsewhere    at 

the    time,  should    be  used,  especially  if    the  defence  is  weak  in  Q.F. 

equipment. 

Booms  and  obstacles. 

Booms.  ^j^  example  of  the  eflfective  use  of  a  boom  is  found 

in  the  operations  at  Wei-hai-Wei  during  the  Chi  no-Japanese  War. 

The  Chinese  had  placed  across    the  mouth  of    the 
hai-wei.   "     harbour  a  boom   consisting  of   baulks  of  timber  con- 
nected   by  wire    hawsers,  and    held    in    position    by 
chains  and  anchors. 


47 

Although  this  boom  was  unprotected  by  shore  guns,  the  Japanese 
torpedo-boats  three  times— on  30tb  and  31st  January  and  3rd  Febru- 
arj',  189S^failed  to  get  through  it,  and  it  was  only  at  the  fourth  at- 
tempt they  succeeded.* 

The  natural  position  at  first   sight  (or   an  obstacle 

crnMruttionlt   °^  '^'®  ^'"^  '^  ^^  '^^  narrowest  part  of    the  entrance 

a  boom.  to  an  harbour,  but  the  tide    is  frequently  to  strong  at 

such  points    to  admit  o(    its    being  placed  easily  and 

rapidly  in  position. 

If  the  channel  is  too  wide  for  a  single  span,  it  is  divided  into  sec- 
tions which  are  kept  in  position  by  anchored  vessels  or  dolphins,  and 
this  method  has  the  advantage  of  allowing  the  greater  part  of  the 
boom  to  be  laid  out  while  one  section  is  kept  open  (or  traffic;  it  is  in 
fact  questionable  whether  this  plan  should  not  always  be  adopted 
whenever  practicable. 

The  obvious  necessity  of  training  in  peace  time 
Necessityoi laying  tbose  responsible  for  laying  out  a  boom  in  war  time 
paaoBiima.  is  not  sufficiently  recognised.  Atone  of  our  great 
dockyards,  a  boom  which  has  been  in  existence  for 
11  or  12  years  has  to  the  best  of  the  writer's  knowledge  never  been 
put  in  position,  the  reason  given  beingthat  traffic,  which  could  easily 
be  diverted  for  a  day  or  two  in  another  direction,  would  be  interfered 
with.  Practice  in  laying  out  this  boom  is  all  the  more  necessary  as 
the  tide  at  the  harbour  mouth  is  a  very  strong  one. 

It  is  insisted  on,  and  very  properly  insisted    on,  in 

Proiactionot     the  "Garrison  Art iUery  Drill"!  that  booms  should  be 

suns.  well  protected    by  Q.F.  guns  which  are  required  not 

only  to  deal  with    torpedo-boats  attempting    to  enter 

the  friendly  channel,  but  also  to  destroy  the  swift  launches  the  enemy 

may    employ  to    break    an    entrance    through    the    obstruction    with 

dynamite. 

It  is  almost  needless  to  observe  that  such  guns  must  have  a  clear 
water  area  tn  iire  over,  and  yet  there  are  places — it  would  not  do  to 
give  chapter  and  verse — where  the  neighbourhood  of  the  boom  is 
considered  a  nice  quiet  anchorage  for  coal  hulks  and  such  like  craft 
which  by  masking  gun  fire  and  electric  light  would  aflord  excellent 
cover  to  torpedo-boats  and  launches.  &f  (urther  under  "Co-operation 
between  Army  and  Navy"  page  58. 
•  "China— Japan  war;-  Vladimir,  p.  27f>.—P.S. 
f'Garrison  Artillery  Drill,"  1899,  Vol.  I.,  p.  176.— P.S. 
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Temporary  j^  temporary  boom  is  easily  constructed  by  anchor- 

obstacles,  ing  vessels  across  the  fair  way  and  stretching  chains 
and  wire  hawsers  between  them.  It  is  unlikely  we 
shall  ever  take  the  desperate  measure  of  sinking  vessels  across  a 
channel  as  the  egress  from  as  well  as  the  ingress  to  the  harbour  is 
thereby  obstructed;  the  enemy  are  more  likely  to  attempt  this  as 
the  Americans  did  at  Santiago;  we  may,  however,  narrow  the 
channel,  and  thus  make  it  easier  to  defend  by  these  means,  or  we  may> 
when  two  channels  lead  to  a  harbour  or  inland  water,  think  it  desira- 
ble to  close  one  of  them;  the  north  channel  leading  to  the  western 
entrance  to  the  Solent  is  a  good  example. 

The  R.E.  inform  us  that  it  has  not  yet  been  defi- 

"^pedoes.**^"      nitely  decided    whether  the    Brennan    is  to    be  used 

against  torpedo    craft,  it  would    probably  depend   on 

the  number  of  torpedoes  available;  it  would,  however,  be  undoubtedly 

employed  against  any  vessel  of    larger  size    attempting  to  pass  with  a 

view  to  breaking  the  boom. 

A  Brennan  installation,  if  not  actually  within  the  walls  of  a  fort, 
should  have  adequate  infantry  protection,  for  itsmachinery  being  so  very 
easily  destroyed,  it  would  naturally  be  one  of  the  first  objectives  of  a  raid- 
ing party. 

These  have  been  adopted  by  the  Navy,  and  are,  we 

Boat  mines.  •  j  •         u      u     r>   17       Vu 

are  informed,  under  consideration  by  the  K.E.  1  he 
discussion  after  Mr.  Jane's  lecture  shows  that  there  is  a  great  difference 
of  opinion  as  to  the  value  of  submarine  mines  in  general, but  if  we  admit 
their  utility,  these  boat  mines  would  seem  a  desirable  adjunct  to  our 
defence  against  raids,  especially  if  Q.F.  guns  and  electric  lights  have 
suffered  from  the  enemy's  fire;  they  are  easily  and  rapidly  put  in  posi- 
tion, at  the  same  time  they  would  undoubtedly  complicate  the  ar- 
rangements for  the  safe  navigation  of  friendly  vessels. 

As  it  is    hardly  probable  that   raiding  attacks  will, 

Eleotrio  iighto.  i^  •     .  i^         .  i       i 

except  perhaps  in  loggy  weather,  be  attempted  other- 
wise than  at  night,  it  is  necessary  that  the  fire  area  of  the  Q.F.  guns 
be  illuminated  as  much  as  possible. 

The  arrangements  described  in  *  ^Garrison  Artillery  Drill"*  seem 
in  most  respects  satisfactory,  but  many  gunners  think  that  the  advanced 
or  sentry  beam,  which  should  be  a  search-light  and  not  fixed,  ought 
to  be  under  the  control  of  the  C.R.A.,  whose  interest  it  is  above  all 
others  to  have  the    earliest    information  of    the    enemy's  movements, 


*<< 


Garrison  Artillery  Drill,"  1899,  Vol.  I.,  p.  175. 


are  four  lights.  "A" 
king  boats  must  pass 
would  it  be  possible  to 


and  who  should  be  abli 
he  considers  the  best  way 
Oi 
area    continuously    illu 
would  it  not  be    feasible,  by 
which  the  lights  are  provided  to  adopt   some  ! 
the  enemy  would  be  worried  and  confused? 

For  example:— "A"  "B"  and    "C"  "D" 
being  the    outside    one,  presuming    the    atta 
through  the    area  illuminated    by  "A"  "B,"  v 
shutter  off  "C"  "D"  until  they  are  required? 

The  enemy  passing  through  "A"  "B"  would  see  dark  water  in 
front  of  him  and  might  slow  down,  especially  if  any  boats  had  been 
hit  and  holes  required  plugging,  in  any  case  fresh  lights  turned  on 
him  suddenly  would  bother  his  helmsmen. 

It  would  depend  on  local  circumstances  and  the  number  of  installa- 
tions whether  these  tactics  could  be  carried  out  safely,  but  naval  offi- 
cers say  thev  would  he  exceedingly  annoying,  and  much  object  to  our 
trying  them  at  peace  manceuvres. 

Electric  lights    are    somewhat  vulnerable    both    in 

BiaBtrio  lights!      ^font,  and  if  they  are  not  within  the  limits  of  a  fort, 

Buoys  are  not  removed  during  war,  hostile  vessels  can  therefore 
pick  one  up  at  night  and  by  aid  of  their  charts  will  have  the  range  to 
a  yard,  the  lights  themselves  give  an  excellent  line,  and  some  of  them 
at  least  are  not  unlikely  to  get  knocked  out  by  the  enemy's  fire.*  It 
is  worthy  of  consideration  whether  they  could  not  be  at  least  partially 
protected  by  iron  casemates  or  some  arrangement  of  armour  plates 
round  the  apparatus. 

,  the  arguments  already  used  for  enclos- 
which  is  not  penetrable  by  musketry 
)    electric    lights  which    are  sure  to  be 
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As  regards  protection  in  rear 

ing  Q.F.  batteries   by  a  fence 

fire,  apply  quite   as    forcibly  tc 

one  of  the  objectives  of  a  land 

There  seem 

Auxiliary  II I  urn  I-  ,.     ,  .   , 

nanU  supplied    witt 

balls,  rockets, 

fired  by  rockets,  not    only  wou 

n  refer  Mr.  Jane 


•For  corrobora 


.  37. 


>  no  reason  why  batteries  should  not  be 
I  auxiliary  illuminants  such  as  light 
and  light  parachutes,  if  they  can  be 
Id  they  be    useful  if    the  electric  light 

s  lecture,  R.A.I,  -proceedings'*  Vol    XXIX, 
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was  put  out  of    action,  but  they  might    materially  assist    the  defence 
in  the  event  of  an  attack  being  made  in  the  rear. 

Rockets  too  might  be  used  for  signalling  and  alarm  purposes  if 
other  communications  broke  down. 

Raids  by  submarine  torpedo-boats   must    ere    long  be 
mar'ne  craft."    serlously  considered;    that    the    French    think   them 

feasible  is  evidenced  by  Captain  Heilmaun's  report 
to  the  Minister  of  Marine  on  the  results  of  trials  with  these  craft  last 
summer,*  in  which  it  is  stated  ^^that  the  submersible  type  can  visit 
an  enemy's  harbour  and  attack  ships  that  have  taken  refuge  therein. " 

Such  raids  will  indeed  be  difficult  to  meet  as  the  boats  will  pass 
through  or  rather  under  the  lighted  area  secure  from  the  fire  of  our 
Q.F.  guns,  and  the  boom  as  constructed  at  present  will  be  no  obstacle. 

A  net  work  of  boat  mines  at  different  depths,  and  torpedo  netting 
stronger  than  that  used  by  the  Navy  seems  the  only  means  of  dealing 
with  them. 

Though  Q.F.  batteries  at  night  are  not  under  con- 
trol of  any  fire  command,  it  is  desirable  they  should 
be  able  to  communicate  readily  with  the  F.C.,  for  example  heavy 
casualties  in  personnel  or  materiel  may  require  replacing,  moreover  use- 
ful information  as  to  the  enemy's  movements,  number  of  attacking 
boats,  &c.,  can  often  be  afforded  an  F.C.  by  an  outlying  battery. 

General  O'Callaghan  instances  a  case  at  manoeuvres  in  Malta  in 
1901,  where  bo/its  got  through  the  defences  simply  because  the  F.C. 
had  no  means  of  communicating  with  some  of  his  guns.t 

Telephones  therefore  from  the  F.C's  posts  to  all  Q.F's  are  desira- 
ble, though  except  for  alarm,  or  imparting  necessary  information  they 
should  be  sparingly  used. 

A  new  alarm   circuit  has    been    recently  proposed; 

circuits?^        ^^*^  ^*^1   connect    the  sentry  beam   installation  with 

the  F.C's  post  and  all  Q.F.  guns,  and  is  so  arranged 

that  any  of  these  can  give  the  alarm    to  the  others  simultaneously,  a 

gong  in  the  shelter  or  other  convenient  place  being  sounded. 

^^^  defence  against  raids  by  land  depends  chiefly 

Raios  Dy  lancia  ^ 

on  the  rifle,  but  there  are  one  or  two  artillery  ad- 
juncts which  may  be  touched  on. 

*  "Journal  of  the  Royal  United  Service  Institution;"  Naval  notes,  Vol.  XLVI., 
p.  1466. 

t R.A.I.  "Proceedings,"  Vol.  XXVIII. ,  p.  221— P. S. 
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Machine  y^  repel  such   raids,  especially  if  on  a  large  scale, 

machine  guns  on  light  traveling  carriages  are  useful, 
and  should  be  held  in  charge  in  all  sub-districts.  Such  guns  are 
sometimes  located  on  fixed  mountings  in  the  proximity  of  our  bat- 
teries, but  as  the  invaders  w^ould  of  course  avoid  them,  their  value  is 
questionable. 

The    guns    of    movable    armament    need    perhaps 

Movable  srma-     l      ji     l        j-  j   •  ^'  '^i  'j 

menu  hardly  be    discussed  in    connection  w^ith    raids   pure 

and  simple,  though  if  th«  latter  were  in  force,  their 
services  might  be  utilized. 

If  on  the  spot,  they  w^ould  of  course  be  used  against  boat  landings. 
A  rapid  firing  field  gun  is  the  most  suitable,  though  for  many  years 
to  come  we    can  only  hope   to  get   the  weapons  the    mounted  branch 
have  discarded. 

PART  II. 

Organisation. 

It   is  much  easier  to  discuss  organisation  freely,  than  construction 

and  armament. 

In  the  treatment  of  the  latter  we  have  often  to  deal 
with  that  awkward  point  un  fait  accompli^  which  must  have  some  effect 
on  the  mind  of  the  writer;  the  former,  on  the  other  hand,  can  be 
modified  or  altered  by  the  stroke  of  a  pen  or  at  most  the  installation 
of  a  new  telephone. 

Under  organisation  may  be  considered: — 

1.  The  ^frjowwf/ required  for  defence  against  raids,  viz.,  Artillery, 
Engineers,  and  Infantry. 

2.  Co-operation  of  the  different  arms. 

3.  Co-operation  with  the  Navy. 

Artillery, 

We  depend  of    course    to  a  great  extent  on  our  Militia  and  Volun- 
teers for  the   manning  of    our  coast   defences,  but  it 
orsa'nisation.     ought  to    be  fully    recognised    that    Q.F.  armament 

must  be  in  the  hands  of  the  regulars. 
A  Q.F.  layer,  and  if   automatic  sights  are  not  used  the  setter  also, 
has  great   responsibility,  the    former   has    absolute   control   over    his 
weapon,  he  traverse    it,  lays  it  and  fires  it   himself,  and  on  his  nerve, 
steadiness,  and  eye-sight  depends  the  efficiency  of  the  shooting. 
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Tf'ir*^*?*'?  Careful  and    continuous    training    and  practice  is 

off  Q.F.  detaoh-  ^  ^ 

mente  belonging    necessary,  and  we  could   no  more  expect  a  Volunteer 
to  the  Qj.  Militiaman,  with   the  limited  chances  at  his  dis- 

regulars. 

posal,  to  obtain  the  same  results  as  a  regular,  than 
we  could  hope  to  see  a  sportsman  who  has  a  few  days  shooting  in  the 
year  equal  the  feats  of  Lord  de  Grey. 

Q.F.  guns  too  may  be  required  the  first  night  of  hostilities,  before 
the  auxiliaries  shake  down  and  get  accustomed  to  their  weapons,  pos- 
sibly before  they  arrive  on  the  scene. 

Putting  accurate  and  rapid  shooting  aside,  the  great  difficulty  al- 
ready alluded  to  of  keeping  the  firing  gear  of  these  guns  in  order,  as 
well  as  the  great  care  required  in  the  manipulation  of  the  automatic 
sights  renders  it  imperative  that  they  should  be  in  the  hands  of  men 
who  thoroughly  understand  them. 

Wherever  therefore  Q.F.  guns  are  installed  their  manning  details 
should  be  provided  by  the  regulars,  and  if  the  latter  are  not  forth- 
coming, much  as  mixed  detachments  are  to  be  deprecated,  the  gun 
layers  at  least  should  be  provided  by  them. 

Though    a    single    relief    with  a  fair    reserve   for 
Distribution  off     casualties    is   considered    sufficient  for   guns  which 

relleffs  ffor  Q.F.  i-v  -r" 

guns.  need  not  be  manned  continuously,  light  Q.F.  guns 

which  during  the  hour  of  darkness  must  be  ready  to 

fire  at  a  moment's   notice  require  the   number  actually  necessary  for 

their   service  to  be  always    on  the  spot.     Reliefs    must,  therefore,  be 

arranged. 

The  following  seems  a  convenient  system,  it  has  been  already 
adopted  in  one  district  and  works^well: — 

The  manning  allowance  for  light  Q.F.  guns*  admits  of  some  16 
men  being  detailed  for  each;  these  16  men  are  divided  into  four  re- 
liefs of  four  men  each,  this  number  being  sufficient  to  serve  the  gun 
efficiently  if  the  ammunition  is  previoulsy  placed  in  readiness. 

The  first  relief  will  always  be  on  the  gun  or  in  a  shelter  in  very 
close  proximity,  in  any  case  a  watchman  will   remain    on  each  piece. 

If  the  barracks  are  within  say  a  quarter  of  a  mile,  the  second  relief 
can  sleep  there,  but  in  their  clothes  and  boots;  should  their  rooms  be 
over  that  distance  and  there  is  no  other  convenient  place,  the  shelters 
should  be  large  enough  for  two  reliefs.  The  third  and  fourth  reliefs 
will  sleep  in    barracks  in  the    usual  way.     If    the  barracks  are  above, 
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say  a  mile  (rom  the  guns,  hut    or  tent   accommodations   must  be  pro- 
vided nearer  at  hand,  the  former  of  course  for  choice. 

During    the    interval    which    elapses   between  the 

^hAmVr'^nr"  ""'"'  for  mobilization  and  the  arrival  of  Militia  and 

psHad.  Volunteer  units,  called  in  our  defence  schemes  "The 

emergency  period,"  the    third   and   fourth,  and  even 

if  necessary  the  second  reliefs  will  be  held  in    readiness  to  serve  the 

most  important  of  the  heavy  guns  which    the  auxiliaries  take  over  on 

Though    in    action  the    gun-layer  must  to  a  great 

Fire  Untie*  oMIgM  i_        r    i  l  '  re  '         i 

Q.F.gun*.  extent  be  left  to  himself,  some  simple  arrangement 
of  distribution  of  fire  seems  neceessary;  want  of 
space  prevents  our  entering  into  details,  but  any  such  scheme  should 
be  based  on  the  principle  that  every  effort  ought  to  be  made  to  sink 
the  leading  boats,  for  if  they  are  destroyed  or  rendered  unmanageable, 
not  only  will  the  passage  of  those  in  rear  be  obstructed  but  the  moral 
effect  may  be  considerable. 

.,   „,  There  is    one  very    serious    defect    in  the    present 

organiHtion  with  system  of    administration   aSecting  the  effective  em- 


■pnlBlrel 

u".""'    P^'^y'"^"'^    '^^    Q'f-  suns.      1  allude    to    the  arrange- 

ments for  provid 

ing  foreign   reliefs. 

It  is  of 

course  necessary  that 

our  forces  aboard  be  kept   up  to   the 

EHael   D 
pnient  ■: 

full  establishmer 

It,  and  as  we  cannot  recruit  at  foreign 

fttm      Stations,  this  car 

1   only  be  done  by  drawing    on  units 

on  Ihe  •tllB 
urO.F.Oti. 

reiisu    3(  home.      It  is  i 
rd".°™.while  other  bran 

not,  however,   quite  recognised  that, 
ches  of  the  army  are  unlikely  to  be 

during  thg 

wintar   employed  at  the 

commencement  of    hostilities  with 

a  European  power,  and  that  they  will  therefore  have 
time  to  fill  the  gaps  in  their  ranks  before  having  to  fight,  the  services 
of  the  Garrison  Artillery  may  be  required  simultaneously  with  the 
declaration  of  war;  neither  is  the  fact  quite  appreciated  that  the 
special  training,  which  recent  improvements  in  our  materiel  necessi- 
tate, cannot  be  imparted  in  a  few  days  or  even  a  few  weeks. 

We  know  of  two  companies  which  during  October  and  November 
last  year  lost  practically  the  whole  of  their  efficient  gunners.  They 
each  manned  on  service  eight  Q.F.  guns  and  were  expected  to  keep 
up  32  layers  apiece.  When  they  had  despatched  their  foreign  reliefs, 
five  layers  in  one  and  three  in  another  were  all  that  remained,  and  it 
need  hardly  be  pointed  out  that  after  the  officers'  servants,  his 
D.R.F.  specialists    and  Q.F.  layers    are    the    last  men  a    Major  will 
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part  with,  he  will  keep  them  by  fair   means,  or  foul  if    he  can  do  so. 

This  wholesale  denudation  simply  means  that  had  we  been  raided 
in  September,  the  service  of  the  Q.F.  guns  in  question  would  have 
been  as  effective  as  two  zealous  and  capable  Majors  could  make  it; 
had,  on  the  other  hand,  the  attack  come  oflf  in  December,  it  would 
have  been  quite  a  different  pair  of  shoes. 

Of  course  the  recruits  which  come  in  during  the  winter  months 
are  trained  as  rapidly  as  possible,  but  as  the  yearly  practice  is  over, 
none  of  them  will  fire  a  shot  until  the  following  spring. 

It  is  unfortunate  that  all  our  reliefs  must  be  carried  out  in  these 
months  instead  of  being  spread  out  over  the  year;  this  renders  us,  as 
far  as  our  home  coast  defences  go  especially  vulnerable  between 
November  and  March,  a  fact  which  hostile  powers  in  the  future  are 
not  unlikely  to  take  advantage  of. 

A  proportion  at  least  of  foreign  reliefs  might  be  recruits  who  can 
learn  their  drill  abroad  as  easily  as  they  can  at  home. 

Another  difficulty  in  our  administration,  and  the 
system  of  carry-  Statement  is  made  with  all  due  respect,  is  the  system 
ing  out  reliefs  by  by  which    foreign  reliefs    are  arranged   by  groups  in- 

grou  PS  instead  of    ^       »      ft        i«  ^   •    ^ 

by  districts.      Stead  of  by  districts. 

Under  the  present  arrangement  for  example,  a  com- 
pany manning  Q.F.  guns  in  war,  which  Militia  and  Volunteers  have* 
little  or    no  experience  in  handling,  may  have    most  of    its  men  sent 
abroad,  while  another  told  oflf   perhaps  to  armament  which  the  auxil- 
iaries are  accustomed  to  is  almost  untouched. 

This  could  not  happen  if  the  C.R.A.  of  the  district  selected  the 
men  for  reliefs. 

The  above  points  are  worthy  of  serious  consideration  as  they 
gravely  aflfect  the  efficiency  of  our  Q.F.  defence  against  raiding 
attacks. 

Light  ^.F.  gun  practice. 

It  is    perhaps    hardly  intended    that  details    of    drill    and    training 

should  be  discussed  in  the  present  essay,  but  we  ven- 

lightQ.F.  guns.  ^^^^    ^^  bring  forward    two    points  which    might  be 

improved  on  as  far    as  Q.F.  armament    is  concerned. 
The  first  is  our    competitive    practice,  now  excellent    in   many  re- 
spects as  is  the  system  under  which    this  is  at  present    carried  out,  it 
has  this  defect;    the  whole  arrangement  for  classification  is  based  on 
a  broadside   or  nearly  broadside  target  though  the  winding  in  gear  on 
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our  launches  enables  us  now  in  many  places  to  give  approaching  shots 
at  almost  any  angle,  thereby  making  the  shooting  far  more  varied  and 
"sporting."  Modifications  in  the  practice  regulations  are  desirable 
in  this  respect. 

The  other  point    is  carbine   shooting,  the  value  of 
carbino  BhootinB  which  3s  an  adjunct  or  rather  preliminary  to  practice 
O.F.  practice,     over  sea  ranges,  with  special  reference  to  Q.F.  train- 
ing, is  hardly  appreciated  as  much  as  it  might  be. 
Even  the    stereotyped    musketry  course,  drawn    up    almost  entirely 
from  an  infantry  point  of  view,  helps  a  company  C.O.  in  the  selection 
of  men    likely  to  become    good  layers,  give    him  a  freer    hand  in  the 
distribution    of    the    ammunition  and    he  will    do    a  great  deal  more 
towards  making  the  land  range  a  training  ground  for  the  sea  one. 

For  example,  as  rapidity  as  well  as  accuracy  is  a  great  factor  with  a 
Q.F.  gun,  he  would  probably  apply  the  test  of  "hits  per  minute"  to 
carbine  practice,  making  certain  selected  shots  fire  as  rapidly  as  they 
can  at  say  the  200  yards  target,  and  then  choosing  his  layers  from 
those  who  made  the  greatest  number  of  hits  in  a  given  time  inde- 
pendent of  the  quantity  of  ammunition  expended. 

Royal   Engineers. 
R.E.  orKaniaation.      The   difficulty   the  R.E.    have  in   organising    the 
ptrsannel  required  for  their  lights  is  simply  lack  of  men. 

We  believe  we  are  right  in  stating  that  at  no 
Manning  dstaiia  ^jngie  important  fortress  at  home  have  they  sappers 
liahiB insufficient,  enough  on  the  spot  to  provide  even  one  relief  if  all 
lights  are  being  manned  simultaneously,  as  of  course 
they  will  be  in  war,  especially  if  any  of  their  men  are  engaged  with 
the  submarine  mines  at  the  time. 

They  depend  largely  on  Militia  and  Volunteers  and  should  be  quietly 
reinforced  by  these  auxiliaries    before  actual    mobilization  is  ordered. 
Search-light  tactics  have   been  discussed    under  "Construction  and 
Armament." 

Duti»of  infantry  Qn  the  Infantry,  the  Artillery  and  Engineers  relv 
for  protection  from  raiding  attacks  in  rear,  and  at- 
tempts to  destroy  their  guns.  Position  Finding  cells,  and  installations. 
Mr.  Jane  in  his  now  well  known  lecture  commented  on  the  unpro- 
tected state  of  our  coast  defences  on  the  land  side,  and  hinted  that  we 
did  not  sufficiently  recognise  their  vulnerability  in  this  direction.* 

•R.A.L  "ProceeJings,''  Vol.  XXIX,,  p.  V).-P.S. 
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Sufficiency  or        Colonel    Barron   in  the  discussion  which  followed 

otiierwise  of  ^ 

infantry  de-      tried  to  ease  our  minds  on  the  subject,^  but  some  of 

fence.  ^g  think    there  is  a  great    deal    in  what    the  lecturer 

urged.     If  what   Colonel  Barron  intended  to  convey  was  that    local 

authorities  are  doing  their  best  with  the  means  at  their  disposal,  he 

no  doubt  is  right,  but  are  these  means  usually  adequate? 

During  the  early  days  of  hostilities  at  least  we  have  some  cause 
for  anxiety. 

The  secrets  of  course  of  our  defence  scheme  cannot  be  discussed, 
but  it  is  well  known  that  our  general  principle  is  that  all  regular  in- 
fantry units  join  the  field  army  immediately  orders  for  moblization 
are  issued,  the  infantry  defence  of  our  coast  fortresses  being  greatly 
left  in  the  hands  of  auxiliaries. 

Now  is  it  quite  wise  to  withdraw  all  the  regulars  before  the  Mili- 
tia and  Volounteers  settle  down  in  their  place,  get  accustomed  to  the 
locale  and  learn  somewhat  of  their  duties?  Is  the  necessity  of  at 
once  assembling  the  whole  of  the  field  army  so  urgent  that  units  sta- 
tioned at  important  naval  bases  cannot  be  left  there  for  the  first  week 
or  so  of  hostilities? 

It  is  during  these  first  days  few  that  the  danger  is  most  acute,  as 
auxiliaries  have  only  just  arrived  who  are  quite  ignorant  of  the  ground 
they  have  to  defend, and  who  may  have  seldom  if  ever  been  practiced 
in  night  operations. 

Training  of  the  infantry  defence, 

A  point  which  cannot  be    too  strongly  urged  is  that  auxiliary  units 

should  go  through  their  annual  training  at  their 
tra?ning  aux*-  moblization  stations.  We  are  well  aware  of  the 
iiiary  units  at     great  difficulty  there  is  in  inducing  some  of   them  to 

their  mobilization        .11  •       11  ^u    •  j*  ^   •    ^     /       ^u    • 

centres.  Willingly  leave  their  own  districts  for  their  camps  on 
account  of  social  and  recruiting  exigencies,  but 
these  difficulties  must  be  overcome.  Both  Artillery  and  Infantry 
Corps  should  train  at  their  moblization  posts  at  least  every  other 
year,  and  during  the  year  in  which  they  do  not  so  train  all  officers 
should  be  brought  to  these  places  at  the  public  expense,  be  shown 
over  the  ground  both  by  day  and  night  and  have  the  position  of  the 
picquets  and  patrols  carefully  explained  to  them;  th^y  should  all  be 
in  possession  of  maps  of  the  locale,  and  should  be  encouraged  to  work 
out  tactical  problems  based  on  landing  attacks  and  raids  therein. 

*IbU.,  p.  44.— P.  S. 


e  that  Artillery  Militia  do  train 
ee  years  at  the  worlcs  they  man  on  service,  and  Volui 
many  cases   every  year,  but    auxiliary  infantry    hardly  e 
if  not  quite  as  important    that  they  should  do  ; 
This  is  further  discussed  under  "Co-operation." 

If    an    apology    is    needed  for    including    in   this    essay,   questio 
which  at  first  sight  appear  to  belong  more  to  coast  defent 

luld  point  out  that  it  is  during  the  first  few  nights  of  hostili- 
/hen  raiding  attacks  are  more  likely  to  take  place,  that  lack  of 
us  training  will  be  chieflv  felt. 


'„{  tht  diffe 


(the 


luch    from    want    of 
of  the  service  which 


ral  of    R.G.A., 


gunners)    : 
co-operation  with  other  h 
does  not  tend  to   increase  efficiency  of  defence." 
The  above   are  the  remarks  of   the   Inspector-Get 
in  his  first  annual  report. 
^*'fi 'B^Brnua*"'"      ""^^^  ^■'^-  KG-A.  then  comments  on  the  disincli- 
'"Ip^ort.""'       nation  of    Che  R.E.  in  many  cases    Co  give  the  R.A. 
Che  details  of   their  mine  fields  or  even  to  disclose  to 
them  their  whereabouts, 

A  recent  decision  however  of   the  War  Office*  has  put  chis  matter 


a  better  fo( 


mg. 


t  be,  neither  is  there 
sady  pointed  out,  the  R.E, 
without  e 


As  regards  working   Cogcther,  th 
generally,  any  difficulty,  but  as  we  have  aire 
can  seldom  run  the  whole  of   cheir  lights  i 
help. 

The  I.G.  R.G.A.  also  alludes  to  the  little  training  infantry  get  in 
coast  defence  work,  and  the  Commander-in-Chief  in  forcible  terms 
endorses  his  remarks  on  the  necessity  of  improving  matters  in  this 
respect. 

Though  Artillery  mobilizations  partial  or  otherwise 
commneiTmobiii-  ^""^  '^'  "''^  unfrequent  occurrence  we  very  rarely  see 
laiionsandiheir  the  three  arms  requisice  for  the  defence  of  a  coast 
"^""^"■"homet"""  fortress  brought  together  at  home.  During  13  years 
continuous  Garrison  Artillery  service,  the  writer  has 
never  seen  this  done,  and  believes  he  is  right  in  stating  that  at  our 
most  important  naval  base,  the  complete  defences  even  on  che  sea- 
ward side  have  never  been  mobilized  together.  The  reason  has  been 
•War  Office  leiter  Conf.  D-  191.  of  26  j  11  ]  02, -P,  S. 
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of  course  the  difficulty  in  collecting  at  one  time  the  different  auxil- 
iary units  alloted  to  the  defence,  especially  the  infantry  ones  which 
are  almost  wholly  composed  of  Militia  and  Volunteers. 

Now  the  Commander  of  one  section  in  this  fortress  has  in  war 
some  thousands  of  auxiliary  infantry  under  his  command,  these  in- 
fantry are  alloted  chiefly  for  the  purpose  of  defending  some  miles  of 
coast  line,  and  protecting  Q.F.  batteries,  search-lights,  water  supply, 
&c.,  from  sudden  raids;  now  how  can  this  Commander,  an  R.G.A. 
officer  probably,  or  his  staff  hope  to  handle  and  dispose  of  such  a  body 
of  men  to  the  best  advantage  if  they  have  no  practice  beforehand? 

If    they   are  not    trained  on  the  spot  in  peace  time,  how    can    these 
Militia  and  Volunteers  be  expected  to  do  good  service  in  war? 

Yearly  mobiiiza-        Those  units    of    th^  personnel  oi    sl    fortress  whose 
tion  of  the  unite  services  are  most  likely  to    be  required    at   the  com- 
"^fence  againet'   niencement  of    hostilities,  as    for  example,  Q.F.  de- 
eariy  raide  very    tachments,  electric  light  engineers,  and   the  infantry 
neceesary.       detail  necessary    for   their  protection  against  raiding 
attacks,  should  be  mobilized  really  every  year  if  only  for  a  few  days. 
Big  fortresses  abroad  like  Gibraltar  and  Malta  have  permanent  gar- 
risons of  considerable  strength  which  the  General  Officers  Command- 
ing can  mobilize  on  their  own  initiatives. 

Co-operation  with  the  Navy, 

This  was  a  point  specially  emphasized  by  the  Hartington  Coipmis- 
.     sion.*     Want  of  space  prevents  quotations  at  length 

Co-operation  with  . 

the  Navy.    Lord    being  made   from  their  report,  but  attention    may  be 
Hartington's      drawn  to  para.  7,  9, 10,  11,  and  12,  where  the  want 

Comnnission.  '^ 

of  a  proper  understanding  between  our  Naval  and 
Military  forces  is  strongly  commented  on,  and  especially  to  para.  13 
where  the  then  conditions  of  affairs  is  described  as  unsatisfactory  and 
dangerous.     Has  it  been  bettered  since? 

The  policy  of  entrusting  the  defence  of  our  harbours 

Lord  George  i        *  x  i  i 

Hamilton's  speech  to  the  Army  may  be  a  wrong  one,T  but    as  long  as  it 
on  the  subject     jg  jj^  force  co-operation    between    the  services  is  one 

in  1893. 

of  the  most  important  features  of  satisfactory  organi- 
sation. 

The  Navy  when  not  at  sea     looks   to  the  Army,  and    especially  to 

the  Artillery  branch,  for  protection. 

*  Royal  commission  to  enquire  into  the   Civil  and   Professional  administration  of 
the  Naval  and  Military  departments,  dated  July  10th,  1899. — P.  S. 
f  Speech  of  Lord  George  Hamilton,  March  7th,  1893.— P.  S. 


On  the  Army  devolve  the  duties  of  guarding  the  doclcyards,  har- 
bours, and  anchorages  whose  security  is  so  essential  to  the  sister 
service. 

It  follows  therefore  that  there  are  many  questions  which  must  be 
settled  by  mutual  agreement  and  co-operation. 

The  most  important  of  these  are: — 

Ouestions  for 

co-operation  1.      The  regulations  for    the    ingress  and  egress  of 

bet»Bon  the       friendly  vessels    into  and  from   defended  ports  during 
hostilities. 

2.  The  arrangements  for  laying  down  mines. 

3.  The  employment  of   booms  and  obstacles. 

4.  Installation  of  electric  lights. 

5.  Removal  of  buoys. 

6.  Removal  of    coal    hulks    and    other    anchored 
vessels  off   (ire  areas. 

7.  Employment  of    guard-boats. 

8.  Combined  training. 

Rtgulatians  far  the  inzress  and  egress  of  friendly  vessels. 

These  generally  speaking  appertain  more  to  the  defence  of  the  port 

as    a  whole    than    to    mere    raiding    attacks.      What 

f  *en'di"wr*^edo-  ''°^^*''^''  ^''^   "1"^^  discuss  in    the  present  essay  is  the 

boats  Bt  nicht.     question  of    whether  or   no  we  are    to  allow  friendly 

torpedo-boats  into  the  harbour  at  night. 
The  present  ruling  is  that  all  vessels  of  this  class  are  to  be  fired  on 
during  hosciiicies,  and  as  it  is  impossible  for  our  gunners  to  discrimi- 
nate between  friends  and  foes  after  darkness  sets  in.  this  seems  to  be 
the  only  safe  policy;*  no  satisfactory  system  of  arranging  for  their 
entry  into  the  harbour  at  night,  at  any  rate  unaccompanied  by  the 
escort  of  a  larger  vessel,  seems  possible. 

On  the  other  hand  one  of   the  few  things  we  gun- 
"""trom'    nets  learnt  from  the  Naval    Manceuvres  of    1901  was 
ma'n»!,™        that  the  Naval  Commander-in-Chief  is  not  unlikely  to 
insist  on  his  scouts,  who  may  have  important  and  urgent 
information  to  deliver,  being  admitted  at  any  time;    such  information 
too  might  be  of  the  utmost  importance  to  the  otlicer  in  military  com- 
mand, and  some   scheme  must    be  devised   for    sending  it  in.      Again 
"■"Evtrything  thai  canniil   make  ilself  unmistakedly  known  at  night,  should   be 
ruthlessly  sunk,   for  in   these   days   of  fast   torpedo-boats   there   is   no   time   for  con- 
sideralion.''— "Defcnte  of   a  fortress/'  by   Col.  Richardson,  R.A.I.  "  Ptofecdings," 
Vol.  X.X.,  pp.  26  and  2\-—P.S. 
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partially  disabled  boats  of  our  own  may  require  immediate  attention. 

During  the  manoeuvres  in  question  the  above  mentioned  rule  was 
modified  by  a  provision  enabling  torpedo  craft  to  be  admitted  at  night 
by  local  arrangement. 

Lieut.  General  Owen,  the  military  umpire  in  chief,  commenting 
oh  the  above  states: — 

''The  exception  made  as  to  torpedo  craft  not  being  always  fired  at 
by  night  if  local  arrangements  are  made  to  the  contrary  opens  the 
door  dangerously  at  present.  This  point  is  the  most  difficult  of  all  to 
deal  with  satisfactorily.'** 

We  put   forward   the   following  suggestions  with 

Suggestions  as  J  .      ^.       ^^         .  . 

to  the  admittance  great   difhdence   as   the   question  is  so  much  a  naval 

of  friendly         one* 

torpedo-boats.  /  \       ^.  /  •       ji  j     »  i.      • 

(a)  1  hat  a  friendly  torpedo-boat  having  news  to 
communicate  should  deliver  it  to  the  Commander  of  the  examining 
vessel,  who  would  signal  it  in. 

The  objection  to  this  is  that  unless  the  message  was  signalled  in 
cypher  it  would  not  remain  confidential. 

(b)  That  any  friendly  torpedo-boat  wishing  to  enter  the  harbour, 
should  be  closely  escorted  at  very  low  speed  by  some  dockyard  tug  or 
launch  well  known  to  the  gunners,  and  showing  some  preconcerted 
signal. 

(c)  That,  where  the  configuration  of  the  coast  line  admits,  a 
small  auxiliary  harbour,  in  many  cases  a  pier  would  suffice,  should  be 
constructed  where  a  boat  could  land  and  deliver  its  message  without 
running  the  gauntlet  of  the  Q.F.  guns. 

This,  so  far  as  raids  go,  only  refers  to  the  possible 
^  "mines.  ^^^  ^^  ^°^^  mines  which  could  only  be  put  in  posit- 

ion with  the  acquisecence  of  the  Naval  authorities. 
It  is  we  believe  a  well  known  fact  that  the  latter  are  not  favourable 
to  mines  in  general  and  the  R.E.  anticipate  some  difficulty  in  obtain- 
ing permission  to  use  them  during  hostilities;  some  definite  agreement 
on  this  point  should  be  come  to. 

The  employment  of  booms  and  obstacles. 
It    is  very   necessary    there    should    be    some    clear    understanding 
The  use  of        between  Naval  and  Military  officers  on  this  subject, 
booms  and       We  seldom   if   ever  see  booms  placed   in  position    in 

peace  time,  and  a  doubt  arises  in  our  mjnds  whether 

f  Report  of   the  military   umpire-in-chief  for  Naval  manoeuvres  of   1901,   para. 
27.  d.— P.5. 
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it  is  really  intended  to  use  them  in  war.  As  we  install  Q.F.  guns 
and  electric  lights  to  defend  them,  a  definite  policy  on  this  point 
should  be  arrived  at. 

The  same  remarks  apply  to  the  closing  of  part  of  a  water-way  or  an 
auxiliary  channel. 

This  is  a  matter  on  which   the   Naval   authorities 
The  installation   j^^yg  ^q  ^^  consulted,  the  glare  of  the  lights  frequently 
iishts.  interfering  with  the  navigation  of  vessels. 

This  difficulty  is  most  acute  at  the  actual  entrance 
to  a  harbour  where  the  Admiralty  sometimes  insist  on  having  a  con- 
siderable area  of  unlighted  water. 

It  is  not  quite  understood  why,  if  lights  are  provided  with  shutters, 
which  are  only  opened  when  required,  /.f.,  when  a  raid  is  actually 
occuring,  they  should  be  objected  to. 

Removal  of  buoys. 

Instances  might  occur  when,    in   order  to  deceive  the  enemy  as  to 

ranges,  it  might  be  desirable  to  aher  the  position  of 

of  buoys.        buoys  if  this  could  be  done  without  interfering  with 

navigation;  the  Naval  and  Military  authorities  would 

have  to  agree  on  the  question,  and  it  ought  to   be  carefully  thought 

out  in  peace  time. 

Removal  of  coal  hulks y  £^f.,  from  the  fire  areas. 

Removal  of  hulks      This    has  already    been    alluded  to    on    page  47. 
off  the  fire         t^    •  ^      ^        •    ^ 

areas.  ^^   *^  ^^  important  point. 

The  usual  arrangement  is  that  such  craft  will  be 
taken  away  on  the  commencement  of  hostilities.  This  is  not  nearly 
definite  enough,  it  will  take  some  time  to  remove  them,  especially 
the  coal  hulks,  and  every  tug  and  probably  every  man  will  be  required 
elsewhere  at  the  time. 

Their  removal  should  be  one  of  the  preparations  we  make  before 
actual  mobilization  and  some  clear  understanding  on  the  subject  be- 
tween Naval  and  Military  authorities  should  be  arrived  at.* 

*In  support  of  many  of  the  above  remarks  we  venture  to  quote  the  following  para- 
graph from  the  report  of  the  Hartington  Commission: — 

'^  There  does  not  appear  to  us  to  exist  sufficient  provisions  for  the  consideration  by 
either  service  of  the  wants  of  the  other,  it  seems  to  he  assumed  without  adequate 
ground  that  each  will  in  time  of  need  be  prepared  to  give  the  assistance,  &c.'* — 
Report  of  Lord  Hartington's  Commission,  1889,  para.  12. — P.S. 
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Employment  of  guard-boats. 

Every  officer  in  naval  command  at   an    important  dockyard   has   in 

war  time  certain  vessels,  torpedo-boats  for  the  most 

IToatsf"*'^     part,  allotted  to  him  for  patrolling  purposes.     Some 

idea  of  the  sea  area  to  be  guarded  by  these  boats,  and 

their  general  duties  should  be  known  to  the  military  commanders;  his 

own  tactic  sare  to  a  certain  extent  affected  thereby. 

This,  though  discussed   last,  is  perhaps   the   most 

Combined  ^      ^  ^.  r     n 

training.  important  question  of  all. 

For  some  extraordinary  reason  the  Navy  at  any 
rate  in  home  ^waters,  show  a  marked  disinclination  to  join  hands 
with  us.* 

Lord  Charles  Beresford  in  the  article   referred   to, 

Want  of  CO-      Gen.  Owen   in  his  report  on  the  Naval  Manoeuvres 

operation  between  ^f  jgoi    Qen.  Slade  in  his  first  Annual  Report,  Mr. 

tlie  services  as 

regards  combined  Jane  jn  his  well  known  lecture,  and  Colonel  Barron, 

training.         j^  ^j^g  discussion   which   followed   all   comment  on 

the  want  of  co-operation  in  this  respect  between  the 

two  services.     I  am  convinced  that  every  R.G.A.  officer  fully  agrees 

with  them. 

In  spite  of  recent  instructions,  a  naval  officer  rarely  attends  to  wit- 
ness practice  from  our  batteries,  and  though  soldiers  and  sailors  are 
ever  the  best  of  friends,  the  latter  do  not  show  any  great  anxiety  for 
our  company  at  their  quarterly  firings. 

What  we  most  deeply  deplore  however  is  the  unwillingness  of  the 
sister  service  to  help  us  to  test  the  effiicency  of  defences  on  which 
her  ships  when  in  harbour  will  have  to  rely  so  much  for  pro- 
tection. 

Army  and  Navy  co-operate  readily  enough  in  all  social  questions, 
as  the  numerous  service  clubs  in  London,  and  recreation  grounds  at 
Portsmouth  and  elsewhere  testify;  at  cricket,  football,  hockey,  golf, 
or  any  other  game  we  find  no  more  eager  opponents  than  the  sailors, 
but  if  we  challenge  them  to  a  professional  contest  we  usually  meet 
with  a  chilly  response. 

*  "  I  am  sorry  to  say  that  during  my  experience  in  the  majority  of  cases  that  have 
come  to  my  notice  where  the  Army  and  Navy  have  not  combined  or  rather  where 
difficulties  have  been  raised  to  their  combining  in  certain  operations,  almost  invari- 
ably the  difficulties  have  been  raised  on  the  part  of  the  Navy." — Lord  Charles 
Beresford  in  "Nineteenth  Century  Magazine,"  February,  1897,  p.  181. — P.S. 


)ur  coast  defences  at  h 

About  12  years  ago  s 
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lugh  attacks  on  the  forts  do  sometimes  take 
It  Gibraltar  and  Malta,  we  cannot  recall  one 
instance  of  naval  operations  on  a  scale  worth 
jning  having  been  undertaken    against    any   of 


>  I8S0, 


Lch    operations   were   contemplated    at    Ports- 

luth;  a  fleet  was  to  go  to  sea  for  a  week  and  subject 

:  fortress  to  a  series  of  attacks  of  all  kinds  not  the 

St  of  which  would  have  been  the  raids  by  land  and 

Admirait*.        sea  we  have  been  considering;    the  greatest    interest 

was  taken  by  all  concerned,  but  at  the  last  moment 

he  Admiralty  withdrew  their  permission. 

Mark  however  the  loss  to  us.  At  this  time  the  positions  for  Q.F, 
;uns  and  electric  lights  were  being  considered,  and  the  defence 
cheme   drawn    up,   what   valuable    information,    information   which 


might  have 
paration  of 


our  forts,  o 

of  1901  not 


Ho^ 


always  operated  against 
Aldershot  and  Salisbury  c 
uninteresting  to  us  to  ha 
out  any  opponent. 

Let  us  take  an  example 
require. 
•Prize  Essay.  Major  ElmsUi 


seriously  affected  the  installation  of  the  former  and  the  pre- 
he  latter,  was  lost  when  these  operations  were  given  up. 
It  is  true  that  sections   of   our   coast   defences   are 
supposed    sometimes    to     take     part     in    our    Naval 
"'      Manceuvres,  but  the  schemes  under  which  the    latter 
are   carried    out    never   oblige  a  fleet  either  to  attack 
to  take  refuge  behind  their  guns.      During  the  operations 
a  round  was  lired  from  the  land  at  any  but  friendly  vessels. 
In  the  Naval  Manoeuvres  of  1890,  an  hostile  flotilla 
operating  from  the  Channel   Islands   made   a  succes- 
ful  attack  on  a   fleet   in   Plvmouth  harbour,  but   the 
forts  took  no  part  in  the  operations!"^' 
:rs,  or  rather  1  should  say  coast  defence  garrisons,  for  En- 
gineers and    Infantry  are  as    much  affected    as  Artil- 
lery, labor  under  the  enormous  disadvantaEe  of  rarely 
being  able  to  obtain  an  opposing  force, 
and  uninstructive  it  would  be  for  our  field  troops  if  they 
imaginary  enemy,  fancy    manceuvres    at 
ed  out   on   such  lines!     Is  it  not  equally 
er  away  day  after  day  at   our  work  with- 


to  illustrate  what  v 


s,"  Vol.  -XX,,  p,  i49.—P,S. 
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(t)  The  desirability  of  siting  Q.F.  guns  as  high  as  possible 
with  special  reference  to  sea  level  batteries. 

(c)  The  necessity  of  giving  Q.F.  batteries  rear  protection. 

(d)  Further  experiments  with  the  special  case  fired  from  heavy 
R.M.L.  guns. 

(f)  Protection  for  electric  lights.  Further  consideration  of  their 
tactical  employment. 

(/)     Improved  communications. 
2.     As  regards  organisation. 

(a)  A  modification  of  the  present  system  of  carrying  out 
foreign  reliefs  in  the  Garrison  Artillery,  to  ensure  a  sufficient  number 
of  layers  and  specialists  being  retained  in  the  winter  months  for  the 
efficient  service  of  the  Q.F.  guns. 

(b)  A  modification  of  the  regulations  for  competitive  practice 
to  enable  Q.F.  guns  being  fired  at  approaching  targets.  Develop- 
ment of  carbine  practice.  ^ 

(c)  The  better  training  of  the  infantry  allotted  to  our  coast 
defences. 

(d)  More  frequent  mobilizations  of  the  three  arms  together. 

(e)  A  better  understanding  with  the  Navy  as  to  the  admittance 
at  night  of  friendly  torpedo-boats,  booms,  mines,  electric  lights, 
clearance  of  fire  areas,  &c. 

(/)  The  necessity  of  more  thorough  co-operation  between  the 
services  in  regard  to  combined  manoeuvres. 

It  may  be  considered  that  '^Co-operation  with  the 

Conclusion.        vt        »»  u  •        u  •  •  . 

Navy  occupies  too  much  space  in  this  treatise,  and 
that  the  subject  perhaps  has  been  unnecessarily  drawn  out;  it  is  one 
however  of  such  immense  importance  that  no  argument  should  be 
omitted  which  may  tend  to  induce  both  services  to  recognise  more 
fully  the  significance  of  the  motto  of  their  famous  club. 


Assuming  the  probability  of  raids  by  a  Foreign  Naval 
Power  what  are  the  best  preparations  to  rcpcl  them  so  far  as 
the  construction,  armament,  and  organisation  of  our  Coast 
Defences  are  concerned? 
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CHAPTER  I. 

Introduction  and  general  r 


The 


of    . 


both  primary  and  secondary, 
depend  on  the  strategical  and 
nature  of  attack  to  which  it  is 


tactical  value  of  the  place,  and 

most  exposed  from  its  geographical  position. 

Our  Defence  Committee  at  Headquarters  is  responsible  for  select- 
ing the  various  harbours  to  be  fortified  as  naval  bases,  or  harbours  of 
refuge  for  our  mercantile  marine,  and  for  apportioning  the  armament 
to  each  individual  port  according  to  the  value  that  port  is  expected  to 
have  in  war;  the  detail  of  the  armament  and  defences  generally  being 
of  course  further  determined  by  the  consideration  of  existing  artificial 
or  natural  protections  {such  as  breakwaters  or  shoals)  and  on  the 
conformation  of  the  coast  line;  i.e.,  jf  good  sites  are  obtainable  the 
number  of  guns  may  be  fewer  and  yet  adequate  for  the  defence  of 
the  place. 

But  as  this  essay  is  confined  to  the  question  of  construction,  arma- 
ment and  organisation  of  our  coast  defences  against  raids,  it  will  be 
necessary  to  seek  a  definition  of  the  word  raid  and  only  deal  in  detail 
with  that  part  of  the  armament,  &c.,  which  is  primarily  intended  for 
use  against  such  form  of  attack,  assuming  that  the  remainder  of   the 
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defences    are    all    that    they  should   be   for    the  requirements   of   the 
locality. 

''Garrison  Artillery  Drill,  1899,**  Vol.  1,  page  151,  classifies  the 
various  forms  of  attack  to  which  our  coast  defences  are  liable,  the 
fourth  of  these  being  ''Raid,"  and  on  the  following  page  raid  is  de- 
fined as  "a  sudden  attempt  to  penetrate  the  defences  with  a  view  to 
the  destruction  of  shipping  in  the  harbour,  or  under  construction, 
docks,  coals,  or  stores.'*  To  this  might  be  added  "or  an  attempt  to 
cut  ofi  outlying  batteries,  signal  stations,  or  defence  lights.** 

Briefly  then  raids  may  be  classed  under  two  headings: — 
{a)     By  sea. 
ib)     By  land. 

Of  these,  {a)  will  almost  invariably  be  made  by  torpedo  craft,  and 
then  either  by  night  or  in  thick  weather.  It  is  very  probable  that 
such    attacks  may  be  made  before  formal  declaration  of  war. 

The  second  heading  {b),  is  a  more  difficult  one  to  define  or  guard 
against.  It  may  be  of  any  strength,  from  (1)  a  single  boat's  crew 
landed  to  destroy  a  signal  station,  cut  a  cable,  &c.,  to  (2)  a  con- 
siderable force  of  infantry,  with  field  guns,  and  howitzers,  landed 
outside  the  water  area  covered  by  the  heavy  guns  of  the  fixed  defences, 
intended  to  attack  the  forts  or  what  they  cover  from  the  land  side. 
It  is  clear  that  (1)  may  be  expected  in  any  state  of  sea  power  and  also 
before  the  formal  declaration  of  war,  but  that  (2)  could  not  be 
launched  against  us  till  a  state  of  war  actually  existed,  and  not  even 
then  unless  the  enemy  had  at  any  rate  temporary  command  of  the  sea, 
for  as  long  as  we  had  any  destroyers  afloat,  they  would  be  on  the  spot 
quick  enough  to  cut  ofi  the  transports  that  landed  such  a  force  before 
they  could  embark  the  troops  again  and  get  clear. 

Let  us  then  accept  this  definition  as  a  basis  to  work  on,  and  the 
general  instructions  on  the  following  pages  of  the  drill  book  just 
quoted,  i.e.^  that  torpedo-boat  raid  would  be  met  by  the  fire  of  the  light 
Q.F.  guns  of  the  defence,  assisted  by  the  electric  lights;  with  per- 
haps boom  defences  and  mine  fields  thrown  in,  and  that  a  land  raid 
would  be  met  by  the  infantry  garrison  with  the  guns  of  the  moveable 

armament. 

CHAPTER  II. 

Construction. 

Fixed  defences.       The    first  point    naturally  to   consider  is  the  ques- 

Light  O.  F.  .  ^        ^  . 

batteries.         tion  of   Site,  and  there   are  several   points  to  be  con- 
sidered in  connection  therewith. 


r  1e  stand: 


1e  stands  to  reason  that  as  torpedo-boat  attack  is  chiefly  feared  by 
night,  the  water  area  covered  by  the  guns  must  be  illuminated— and 
therefore  as  the  power  of  effective  illumination  is  limited,  that  part 
of  the  harbour  or  approach  thereto  which  can  be  efiectively  lit  up 
must  be  selected  for  the  light  Q.F.  defence.  This  will  be  the  first 
and  main  consideration — then  comes  the  consideration  of  height 
above  sea  level,  if  the  limitations  already  mentioned  aflord  any  choice 
in  the  matter — with  auto-sights  it  is  a  fairly  safe  principle  to  lay  down 
that  the  higher  the  better,  always  provided  that  there  is  not  a  danger- 
ous area  of  "dead  water"  left,  except  perhaps  for  very  short  ranges — 
but  there  are  very  few  places  where  too  great  a  height  is  obtainable. 
Next  obtain  as  large  an  arc  of    fire  as  possible,  for  each  gun,  over  the 

These  considerations,  with  the  all  important  one  of  the  difference 
in  cost  between  different  sites,  will  fix  the  positions  for  the  batteries. 

We  now  use  concrete  and  not  brick  work  or  stone  for  all  our  forti- 
fications. A  solid  drum  of  concrete  is  laid  down  and  the  pedestal 
firmly  bolted  down  to  it.  This  requires  to  be  very  carefully  levelled. 
The  terreplein  at  the  level  of  the  top  of  the  drum  should  be  suffi-  ' 
ciently  large  to  allow  of  the  detachment  having  plenty  of  room  to 
work.  The  top  of  the  apron  should  be  as  high  above  the  gun  floor 
level  as  is  compatible  with  getting  the  full  amount  of  depression  re- 
quired. The  front  of  the  apron  and  the  earth  parapet  or  sand  belt 
should  slope  down  at  a  steeper  angle  than  the  extreme  angle  of  de- 
pression required — for  if  not,  when  firing  at  very  short  ranges,  the 
axis  of  ihc  gun  is  nearly  parallel  to  the  slope  of  the  parapet,  and  so 
little  above  it  that  the  blast  will  cause  such  a  cloud  of  dust  &c.,  as  to 
seriously  impede  the  working  of  the  gun.  Providing  sufficient  height 
is  obtainable  to  overcome  the  question  of  dead  water  in  front,  it  is  a 
mistake  to  raise  the  guns  above  the  natural  surface  of  the  ground. 
Recesses  must  be  provided,  practically  on  the  gun  floor  level,  for  a 
good  supply  of  ammunition.  Magazines  should  be  as  close  to  the 
guns  as  can  be  arranged. 

Shelters  for  a  complete  detachment  for  each  gun  must  be  provided 
as  close  as  possible,  and  should  be  as  nearly  on  the  same  level  with 
the  gun  floor  as  practicable.  The  officer  also  must  have  his  shelter. 
The  shelters  need  not  necessarily  be  bomb  proof.  Nobody  would  be 
in  them  during  action,  and  if  they  are  knocked  away  some  form  of 
cover  can  be  improvised  pending  their  repair.  A  recent  W.O.  letter 
suggested  "uralite"  as  a  material  to   use,  and    it  would  seem  to  have 
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several  advantages.  It  is  non-ir 
wood.  Moreover,  being  very  t 
and  shells  might  go  clean  throi 
bursting.  The  gun  emplaceme 
well  lit  by  electric  light.  To  ensure  a  quick  turn  out  plenty  of  light 
is  necesssarv,  and  as  long  as  the  actual  lights  themselves  are  screened 
from  the  sea,  the  glow  that  they  throw  will  be  inappreciable  when 
coming  into  the  harbour  in  the  glare  of  the  fixed  beams  over  the  il- 
luminated area.  It  is  poor  economy  to  try  and  save  the  cost  of  fixing 
an  extra  "oyster  light"  or  two,  and  when  there  are  perhaps  six  or 
eight  or  a  dozen  30,000  candle  power  beams  running,  the  extra 
power  required  costs  practically  nil. 

A  year  or  so  ago   there  was  an  idea    that   some  form  of    light  lying 

necessary  in  addition  to  the  shelters,  but  it  has  been  found  so  impos- 
sible to  provide  in  all  existing  batteries,  that  the  idea  has  been  aban- 
doned, and  in  cases  where  it  is  essential  that  men  must  be  standing 
to  their  guns  all  night  they  must  just  brave  the  weather  in  the  open. 
But  these  conditions  do  not  prevail  everywhere.  In  many  places  it 
is  possible  to  have  a  sentry  beam  some  way  in  front  of  the  illuminated 
area,  and  with  a  sharp  lookout  kept  (from  both  ends  of  it,  if  feasi- 
ble) and  a  continuous  alarm  circuit  from  these  lookouts  ringing  a 
loud  bell  in  each  Q.F.  shelter,  there  will  generally  be  sufficient  time 
for  detachments  to  be  on  the  guns  before  the  enemy's  boats  enter  the 
illuminated  area.  The  time  it  takes  for  a  destroyer  to  cover  the  space 
between  sentry  beam  and  illuminated  area,  and  the  time  it  takes  for 
the  detachment  to  turn  out,  are  easily  calculated.  One  or  two  ob- 
servers must,  however,  under  any  circumstances  be  kept  on  the  guns. 
If  the  sentry  beam  fails  even  for  a  moment,  the  detachment  must  turn 
out  and  stand  to  their  guns,  and  with  the  least  trace  of  fog  no  depend- 
ence can  be  placed  on  the  sentry  beam  giving  warning.  But  these 
considerations  are  too  varying  with  the  locality  to  enable  any  uni- 
versal hard  and  fast  rules  to  be  laid  down.  Let  each  district  C.R.A. 
decide  for  himself  what  is  necessary  and  the  Inspector-General  of 
Garrison  Artillery  can  suggest  or  order  any  alterations  he  considers 
advisable. 

Securit*  from  The   next   question  of  construction   that    presents 

raverse  or        itself  is  that    of    securing    protection  to  the    battery 

lend  attack,      from    an    attack  on  the  land  side.      If    the  batter>'  is 

sited  inside    one  of   the  old  pattern  residential  forts  which  we  find  in 


;uffici 


obstacle  is  essential. 

Ditches  are  very  costi; 
our  new  works.  And 
fence,    euphemistically 
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ection  is  needed  as  the  already  e 
again,  if  it  is  sited  right  in  the  town, 
or  should  be  practically  impossible  to 
e  find  it  out  in  the  open  by  itself  some 
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and  consequently  we  do  not  find  them  round 
;  appear  to  trust  to  the  Government  pattern 
railed,  "unclimbable"  but  in  reality  easily 
surmounted  by  any  man  of  average  activity.  Moreover  this  fence  is 
very  difficult  to  fire  through,  especially  if  the  line  of  fire  is  at  all 
oblique  to  the  line  of  rail.  A  [jood  barbed  wire  entanglement,  about 
5'  high  and  8  or  10  yards  deep  with  electric  lamps,  similar  to  the  or- 
dinary street  lamp,  at  intervals,  would  prove  a  much  more  effectual 
protection.  The  lamps  should  not  be  kept  alight,  but  only  turned 
on  by  the  sentries  when  they  saw  or  heard  anybody  in  the  wire.  Trip 
wires  ringing  an  alarm  bell  could  be  placed  just  inside  the  outer  edge 
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lubt  be  utilized,  but  their  cost  i; 
incommensurate  with  their  modern  fighting  value. 

Positions  will  of  course  be  selected  in  peace  time,  for  the  infantry  of 
the  defence  and  for  the  moveable  armament,  covering  all  possible  land- 
ing places  in  the  neighbourhood  of  the  fortresses,  and  all  the  main 
roads,  railways  and  bridges  leading  into  it;  and  these  will  naturally 
be  strengthened  by  extensive  use  of  the  spade;  alternative  positions 
on  an  inner  line  would  also  be  selected  and  entrenched.      Possibly  we 
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may  get  some  modified  form  of  the  South  African  blockhouse  line; 
but  it  is  fairly  certain  that  nothing  (beyond  selection  of  position) 
will  be  done  before  the  ''emergency  stage"  at  least,  owing  to  expense. 
Moreover  as  these  outlying  land  defences  could  not  be  required  before 
the  formal  declaration  of  war,  for  their  necessity  implies  a  large  land- 
ing, it  would  be  sufficient  to  commence  them  during  the  ''emergency 
stage,**  for  the  normal  infantry  garrison  of  any  of  our  home  fortresses 
is  sufficient    to  entrench  these  selected  positions  pretty  effectually  in 

a  very  few  hours. 

CHAPTER  III. 

y^rmament, 

Asainst  raid  Still  working  on  the  assumption  that  we  are  limit- 

by  sea.  jj^g  jjig  definition  of  "Raid'*  by  sea  to  mean  an  attack 

by  torpedo  craft  only,  the  best  guns  in  our  service  that  we  can  use 
for  the  defence  are  the  47''  Q.F.  and  12-pr.  Q.F. 

We  have  discarded  the  3-pr.  and  6-pr.  Q.F.  as  not  having  sufficient 
bursting  charge  to  stop  a  destroyer,  and  many  men  now  hold  that  even 
the  12-pr.  Q.F.  is  full  light,  especially  when  the  question  of  armour- 
ing destroyers  is  seriously  contemplated.  One  admits  that  unless  ex- 
ceptionally lucky,  one  or  two  12-pr.  shells  will  not  stop  z  destroyer 
dead,  but  the  generally  accepted  idea  is  that  the  garrison  gunner  of 
the  present  day  can  be  pretty  certain  of  sufficient  12-pr.  hits  on  a  de- 
stroyer to  stop  her,  given  a  reasonable  number  of  guns  compared  to 
the  probable  number  of  attacking  boats. 

The  12-pr.  has  the  following  advantages  over  the  4'7"  Q.F.  gun, 
mounting,  emplacement  and  ammunition  are  considerably  cheaper. 
The  detachment  is  smaller,  and  ammunition  much  more  easily 
handled.  Its  rate  of  fire  compared  with  the  4'7''  is  :  :  15  :  10,  at 
least  "Practice  Seawards"  says  so. 

Per  contra,  in  weight  of  metal  thrown  per  gun  per  minute,  the  47" 
has  considerably  the  best  of  it,  and  the  stopping  power  of  its  shell  is  more 
than  double  that  of  the  12-pr. 

According  to  our  existing  classification,  however,  the  47"  is  more 
often  than  otherwise  not  classed  as  an  anti-torpedo  craft  gun ;  in  fact 
where  12-prs.  are  also  provided  it  is  generally  not  so  classed,  and  it  must 
be  borne  in  mind  that  "  What's  in  a  name  ?  "  won't  apply  here,  as  the  lack 
of  the  name  *  anti-torpedo  craft  gun  *'  means  that  no  second  relief  is  pro- 
vided for  it  in  the  manning  tables.  This  varying  classification  seems 
hardly  right.  Let  us  call  the  12-pr.  our  anti-torpedo  craft  gun,  par  ex- 
cellence, but  in  all  cases  where  the  objective  is  sufficiently  important  to 


tempt  a  big  attacking  flotilla,  say  three  divisions  or  eighti 
sake  of  certainty  let  as  have  some  4'7's"  as  a  last  resouri 
battery  as  we  are  prone  to  place  them, 
if  the  outer  batteries  have  justified  th< 
fire  of  the  47"  should  be  able  to  absoh 


boats,  for  the 

n^t  the  outer 

the  inside  battery  of  all ;  then 

xistence,  the  tremendous  shell 

;ly  annihilate  any  remaining  boat 


r  boats  getting  abreast  of  them.     Some   people  will   argue  that  this 


of  a  long  range  powerful  gun,  but  if 
the  most  probable  form  of  attack  on  our  \ 
Navy  are  the  foremost  to  tell  us  this,  then  li 
are  as  secure  against  that  form  of  attack  as 
endeavour  \a  effect  a  compromise  between 
anti-torpedo  craft  defences, 
cienL     It  seems  much   mon 


considers  torpedo-boat  raid 
)ast  defences,  and  our  own 
us  ensure  that  our  defences 
e  can  make  them,  and  not 
■ur  heavy  gun  defences  and 

Iting  probably    in    neither   being    effi- 

:te  of  a  battery  of  47' s" 


where  they  may  be  able  Co  open  a  long  range  iire  against  bigger  ships, 
always  supposing  such  an  attack  is  ever  made,  and  standing  a  good  chance 
of  getting  knocked  out  before   they  have  put  in  any  useful  work,  than  to 


have  them    in 

reserve,    in    inner  waters,  where  the  odds  are  heavi 

favour  of  them 

saving  the  situation  in  the  case  of  a  torpedo-boat  raid 

Sishls. 

Unquestionably  the  auio-sighc  is  tht  sight  to  use 

anti-torpedo  craft  guns.     It  enables  a  more   rapid 

of   fire   being 

maintained,  but  above  all    it   does  away  with  the  h 

breaking  effort 

of  G.G.C.'s  to  identify  rounds  from  their  own  gro 

if  two  or  three 

groups  are  firing  simultaneously  at  the  same  target. 

Tide  tables  can  be  made  out  showing  the  rise  or  fall  every  half  hour 
above  mean  tide  level,  and  given  the  height  and  time  of  high  water  in  the 
port  each  day  (which  can  be  found  in  the  official  blue  book  on  tides  sup- 
plied to  each  sub-district)  the  necessary  correction  at  any  hour  of  the  day 
can  be  read  off.  The  error  of  the  day  after  some  little  practice  can  be 
fairly  well  estimated,  even  if  one  has  not  had  trial  shots  in  the  day  time 
at  a  fixed  target,  so  that  theoretically  at  any  rate  one  ought  to  waste  no 
time  ranging.  It  is  open  to  argument,  however,  if  we  have  yet  fully  ap- 
preciated the  limit  of  usefulness  of  the  auto-sight.  The  "Garrison 
Artillery  Drill,  1902,"  Vol.  2,  gives  Vi  a  minute  as  the  probable  angular 
error  of  the  layer  in  his  line  of  sight ;  this  appears  too  small  ft)r  practical 
purposes.  Admitted  that  it  is  easy  to  work  up  this  standard  by  day, 
when  training  layers  at  a  fixed  target  in  smooth  water;  it  remains  very 
doubtful  if  a  layer  suddenly  roused  from  sleep  will  make  equally  good 
shooting  at  a  30  knot  destroyer,  which  throws  up  a  big  wave  even  in  the 
calmest  of  water,  and  while  shells  are  bursting  all  around  him.  The  de- 
ductions about  suitable  heights  for  the  auto-sights  are: — <l)     Any  height 
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A,  at  which  an  error  of  X  minutes  in  the  angle  of  depression  of  the  line  of 
sight  for  a  range  R,  conveys  an  error  to  the  quadrant  elevation  of  the  gun 
within  the  permissible  error  to  hit  a  4  ft.  vertical  target,  (4  ft.  is  taken  as 
the  drill  book  estimate  of  the  freeboard  of  a  torpedo-boat)  from  height  (h  ) 
and  range  iR)  will  be  a  suitable  height.  (X  being  the  probable  error  of 
the  layer  and  laid  down  in  the  drill  book  as  /4.) 

(2.)  And  that  the  best  shooting  height  is  that  at  which  the  largest 
error  can  be  made  by  the  layer  in  the  angle  of  depression  of  the  line  of 
sight  at  range  R,  compatible  with  keeping  the  resulting  error  in  quadrant 
elevation  within  the  limits  of  the  permissible  error  to  hit  a  4  ft.  vertical 
target  from  the  height  and  range. 

If  tables  showing  these  heights  were  made  out  and  published  for  each 
nature  of  gun  at  various  ranges,  it  would  be  an  excellentg  uide  to  officers 
when  selecting  site  for  a  battery.  They  may  be  known  at  the  W.O., 
but  it  is  certainly  not  a  matter  of  common  knowledge.  There  is  more 
than  one  battery  fitted  with  auto-sights  in  our  coast  defences  at  home 
which  is  sited  too  low  for  the  auto-sight  to  be  trusted,  at  the  range  that 
battery  would  generally  be  used  in  action. 

Now  to  consider  the  armament  that  would   be  used 

Moveable  arma-   against  an   enemy   making   a   land   raid.     There  have 

senerai  defence,  been  great  changes  recently  in  the  approved  moveable 

armament  of  our  coast  defences,  the  old  20-pr.  and 
40-pr.  R.B.L.  guns  that  have  been  doing  duty  as  "moveable  arma- 
ment **  for  years,  have  at  last  been  superseded  and  their  places  taken 
chiefly  by  4*7"  guns  on  travelling  carriages,  and  6''  B.L.  howitzers,  and 
to  some  stations  have  also  been  allotted  some  15-pr.  B.L.  field  guns; 
machine  guns  of  rifle  caliber,  either  on  parapet  mountings  or  infantry  field 
carriages,  have  for  some  time  past  been  also  included. 

The  role  of  the  moveable  armament  has  not  been  properly  realised  till 
quite  recently,  and  so  we  find  that  these  old  20-pr.  and  40-pr.  R.B.L. 
guns  were  generally  allotted  places  inside  the  various  forts,  and  practically 
looked  on  as  extra  fixed  armament. 

Of  course  that  is  not  right.  The  moveable  armament  should  be  pushed 
well  out,  to  cover  the  feasible  landing  places  in  the  neighbourhood  of  the 
fortress  which  are  not  under  fire  from  the  guns  of  the  fixed  armament, 
and  to  cover  the  various  lines  of  approach  from  such  landing  places.  If 
this  argument  holds  good,  then  the  6''  B.L.  howitzer  is  a  very  useful 
weapon  for  covering  an  otherwise  undefended  cove  or  beach.  If  it  can 
pick  up  the  range  of  a  transport  which  is  lying  in  shore  to  land  troops,  it 
ought  to  make  the  situation   very  uncomfortable.     It  is  preferable  to  a 
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gun  for  this   purpose,  as  it  can  be  withdrawn  somewhat  from  the  coast 
line,  and  is  much  more  easily  concealed. 

The  4*7"  gun  is  not  such  a  suitable  weapon  for  defence  against  land 
raids.  There  are  not  many  positions  round  our  coast  fortresses  where 
the  land  ranges  are  too  great  for  field  guns,  and  the  high  muzzle  veloc- 
ity of  the  4*7"  rather  militates  against  its  usefulness  with  time  shrapnel. 
Conditions  are  not  the  same  as  in  S.outh  Africa,  where  the  travelling 
4*7"  was  first  used.  A  raiding  force  will  not  sit  down  and  entrench 
themselves  and  play  at  long  range  fighting.  They  haven't  got  the  time. 
If  they  delay,  their  line  of  retreat,  /.^.,  their  transports,  may  easily  be  cut 
off.  They  must  attack  vigorously  if  they  find  the  defenders  in  position 
between  them  and  their  objective,  and  therefore  long  ranges  can  only  be 
a  matter  of  short  duration.  The  4*7"  on  its  travelling  carriage  is  very 
heavy  and  moves  but  slowly,  and  then  only  on  good  roads.  If  an  attack 
is  rapidly  pressed  home  the  4*7"  stands  a  much  worse  chance  of  retiring 
safely  to  a  second  position  further  back  than  an  ordinary  15-pr.  field  gun 
would.  Some  pom-poms  might  be  allowed  for  moveable  armament. 
Admitted  that  their  material  effect  was  not  great  in  the  recent  war,  at 
least  most  R.A.  officers  tell  us  so,  still  their  moral  effect  was  very  con- 
siderable, especially  when  they  were  first  heard,  and  that  moral  effect 
would  probably  be  repeated,  as  the  Boers  and  our  own  Army  are  the  only 
people  who  have  yet  have  had  to  face  pom-pom  fire  in  action.  More- 
over the  pom-pom  is  very  mobile,  just  what  is  wanted  in  the  class  of 
fighting  we  should  encounter. 

The  machine  guns  should  chiefly  be  pushed  out  with  the  infantry  of 
the  defence,  and  only  in  rare  cases  should  any  be  left  actually  confined 
to  forts  or  batteries.  Of  course  they  save  a  certain  number  of  infantry 
being  locked  up  inside  works,  but  nevertheless  their  sphere  of  usefulness 
would  appear  curtailed  by  being  thus  disposed.  , 

It  must  be  thoroughly  realised  that  the  best  time  to  catch  a  landing 
party  is  when  they  are  actually  landing,  and  that  once  we  permit  them  to 
land  and  get  within  rifle  range  of  our  works,  even  by  night,  they  are  very 
likely  to  render  the  situation  extremely  uncomfortable  for  our  gun  de- 
tachments. We  only  want  our  wire  entanglements,  &c.,  as  a  last  re- 
source, to  prevent  a  rush  by  a  small  party  who  have  evaded  the  picquets 
on  the  coast  line;  a  passive  defence  inside  the  batteries  is  not  the  modern 
notion  of  guarding  against  a  landing  raid. 

The  requirements  of  each  fortress,  as  far  as  nature  and  number  of 
pieces  of  moveable  armament,  want  to  be  thoroughly  gone  into  by  the 
local  authorities,  and   their  recommendations  should  carry  considerably 


76 

more  weight  than  seems  to  be  the  case  at  present.  Of  course  the  first 
outcry  against  this  would  be  "  But  then  every  General  would  at  once 
ask  for  infinitely  more  guns  and  howitzers  than  the  Treasury  will  sanc- 
tion money  for."  That,  like  many  another  argument,  requires  proof. 
Doubtless  in  some  places  an  increase  would  be  asked  for,  but  it  is  equally 
certain  that  in  some  other  cases  local  opinion  would  tend  to  a  reduction 
of  the  present  approved  armaments. 

Suppose  the  case  was  submitted  to  the  G.O.C.  like  this  :  **It  is  pro- 
posed to  spend  ;^  10,000  on  moveable  armament  for  this  fortress.  Each 
47''  gun  costs  £X,  each  6"  B.L.  howitzer  £Yy  each  15-pr.  B.L.  field 
gun  costs  ;^Z,  and  so  on  with  pom-poms,  machine  guns,  &c-;  what  are 
your  recommendations  about  number  and  nature  of  pieces,  and  how  do 
you  propose  to  utilize  each  individual  gun,  howitzer,  &c.  ? " 

After  a  G.O.C.  has  made  out  his  recommendations  on  this  sort  of 
basis,  his  ideas  can  be  criticised  at  Headquarters  and  alternatives  suggested 
to  him,  giving  the  reasons  for  differing  from  his  proposals. 

This  does  not  seem,  however,  to  have  been  the  method  adopted  in 
drawing  up  our  present  allotment,  and,  though  it  may  be  treasonable  to 
say  so,  it  is  not  apparent  to  the  average  regimental  officer  on  what  prin- 
ciples the  present  allotment  can  have  been  arrived  at. 

That,  if  one  may  be  permitted  to  say  so,  is  one  of  the  grave  defects  in 
our  present  War  Office  methods. 

The  regimental  officer  is  kept  too  much  in  the  dark  over  the  principles 
that  govern  any  change  in  coast  defences  or  armament.  Changes  are 
made;  the  reasons  are  not  always  plain  to  see,  and  as  no  explanation  is  forth- 
coming, individuals  are  driven  to  build  up  their  own  theories  on  the  subject. 

No  wonder  then  that  so  many  different  ideas  on  the  subject  of  coast 
defence  prevail  amongst  our  senior  officers,  and  that  our  junior  officers 
have  so  many  confused  notions,  collected  at  each  station  they  serve  in, 
that  it  is  only  here  and  there  one  can  find  a  Garrison  Artillery  officer 
who  has  a  comprehensive  grasp  of  his  profession. 

Though   perhaps  not  strictly   "  Armament,"  still  the 

Defence  lights.    ^   ^  °.    J         ^         ^         .      '       .  r  j   r 

defence  lights  are  such  an  mtegral  part  of  our  defences 
against  torpedo-boat  raid  that  some  mention  must  be  made  of  them. 

We  want  the  best  illuminated  area  that  we  can  get,  over  which  boats 
must  pass  to  reach  their  objective,  and  our  guns  must  be  so  sited  as  to 
take  full  advantage  of  this  area.  The  lie  of  the  coast  line,  and  the  limit 
of  a  30°  dispersed  beam  (the  orie  most  used  by  us)  will  fix  this  water 
area,  and  then  we  have  to  consider  the  number  of  beams  we  require  for 
effective  illumination. 
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Speaking  generally,  we  have  not  got  enough  lights,  nor  have  we  a  suf- 
ficient proportion  of  spare  projectors.  Our  electric  light  trials  are  too 
often  carried  out  under  favourable  weather  conditions,  and  seldom  do  we 
get  any  trials  sufficiently  prolonged  to  test  the  average  breakdowns  that 
are  bound  to  occur. 

Over  the  relative  merits  of  steam  engines  and  oil  engines,  only  an 
expert  can  offer  an  opinion,  and  this  unfortunately  the  R.  G.  A.  officer 
is  not. 

Submarine  mines.  Though  not  primarily  intended  for  use  against  tor- 
Bran  nan  torpedo,  pedo-boat  raids,  there  is  little  doubt  that  observation 
Submarine  boats,  mines  would  be  exploded  were  torpedo-boats  discovered 
crossing  the  mine  field.  It  is  possible  though  not  likely,  that  the  Brennan 
torpedo,  if  installed,  would  also  get  a  run  against  a  flotilla  of  destroyers, 
but  its  speed  is  not  really  sufficient,  and  its  probable  effect  would  be  nil 

Submarine  boats  may  prove  useful.  It  is  impossible  in  their  present 
state  of  development  to  foretell  what  they  may  do  in  the  future.  It 
certainly  seems  as  if  coast  defence  was  their  role^  but  their  speed  again 
would  probably  not  render  them  very  dangerous  to  the  30  knot  destroyer. 

Until  they  get  a  reliable  periscope  at  any  rate,  they  are  not  likely  to 
prove  serious  foes  or  reliable  defenders ;  but  their  moral  effect  is  enormous 
(and  even  their  detractors  must  admit  this)  so  for  this,  if  for  no  other 
reason,  every  defended  port  should  have  its  complement  of  submarines. 

While  on  this  heading,  just  a  word  about  the  hydro- 
Hydrophone.  T^u  ,  ,  J 

phone.  1  his  is  a  somewhat  unknown  and  as  yet  im- 
perfectly developed  instrument  for  recording  sound  waves  produced  by  a 
vessel  moving  through  the  water.  It  has  been  found  possible  to  detect  a 
ship  some  two  or  three  miles  off  by  this  instrument,  but  at  present  it  is 
not  particularly  reliable.  The  details  however  are  capable  of  improve- 
ment, and  if  a  satisfactory  instrument  can  be  produced  it  ought  to  prove 
of  the  greatest  practical  value  in  giving  warning  of  the  approach  of  sub- 
marines, as  well  as  for  detecting  a  raiding  flotilla  of  destroyers  when 
a  mile  or  two  outside  the  sentry  beam.  It  can  be  anchored  at  the  en- 
trance to  a  harbour  and  connected  with  the  shore  by  wires  along  which 
the  indications  would  travel,  or  it  can  be  towed  astern  by  the  examination 
steamer  and  information  signalled  in  from  there. 

CHAPTER  IV. 

Organisation. 

This  is  certainly  the  most  varied  and  difficult  heading  of  the  subject  to 
discuss.     It  embraces   both   existing   organisation  in  peace  time,  and  the 


various  changes  that  take   place   during   precautionary   and    emergency 
stages,  as  well  as  the  final  war  organisation  after  mobilisation  is  completed. 

The  **  Army  Corps  System,"  as  it  is  usually  termed, 

conditions^*    ^^  "^^^  ^"  *^^^  ^"^  ^^  ^"^  means  as  far  as  coast  defence 

is  concerned.  Decentralisation  in  coast  defence  cannot 
well  be  carried  out,  and  all  correspondence  in  connection  therewith  has 
to  go  to  the  War  Office.  The  number  of  offices  en  route  entails  great 
delay  in  all  correspondence,  and  the  want  of  local,  and  in  some  cases 
technical,  knowledge  on  the  part  of  the  Headquarters  StafTof  the  Army 
Corps  makes  their  expressions  of  opinion  carry  little  weight.  The 
fault  is  not  with  the  officers  concerned.  It  is  the  fault  of  the 
system. 

A  peace  organisation   that  left  the  whole  of  our  coast 
sussestion.       fortresses,  with  their  entire  personnel^  outside  the  Army 

Corps  scheme  entirely  should  not  be  hard   to  devise. 
Each  fortress  should  have  its  Fortress  Commander  in  peace  time  with  his 
staff  (or  perhaps  a  somewhat  modified  staff)  the  same  as  required  in  war 
time.     On  all  points  the  Fortress  Commander  should  correspond  direct 
with  the  War  Office,  with  no  intermediate  channels.     The  infantry  gar- 
rison allotted  should  be  the  number  of  men  considered  necessary  during 
the  precautionary  or  emergency  stages.     The  existing  Garrison  Regi- 
ments   recently  formed   could  probably  be  considerably  increased,  and 
these  are  the  class  of  men  who  should  form  the  infantry  peace  garrison. 
If  more  battalions  of  the  Garrison  Regiment  could  not  be  formed,  then 
infantry  battalions  last  home  from  foreign  service  should  be  allotted,  and 
these  should   not  form   part  of   any  Army   Corps.     Reliefs  would  be 
carried  out  as   now  provided   for,  viz.,  if  say  four  battalions  of  the  1st 
Army  Corps  have  to  proceed  abroad   in  the  ordinary  course  of  reliefs, 
their  places  are   taken   by  four  from  the  2d   Army  Corps,  these  ag[ain 
filled  from  the  3d  Army  Corps,  the  four  coast  defence  battalions  that  had 
been  longest  home  would  then  join  the  latter  Army  Corps,  and  the  four 
battalions  that   were  relieved   abroad  would   become  coast  defence  bat- 
talions. 

By  this  plan  the  organisation  of  a  coast  fortress  cannot  become  sud- 
denly dislocated  by  rumours  of  war,  and  not  by  actual  war  itself  until  at 
least  three  Army  Corps  have  left  the  country. 

What  would  happen  at  this  moment,  were  we  threatened  with  a 
European  War,  would  be  that  the  existing  infantry  garrisons  of  all  our 
coast  fortresses  in  the  south  of  Elngland  would  be  required  by  the 
Fortress   Commander  during  the  precautionary  and  emergency  stages, 
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and  probably  be  working  under  his  orders  at  very  high  pressure,  while 
the  G.O.C.  2d  Army  Corps,  to  which  these  infantry  units  all  belong, 
would  be  simultaneously  endeavouring  to  equip  and  concentrate  his  com- 
mand ;  in  fact  two  men  trying  to  command  the  same  unit  at  the 
same  tim£,  and  having  definite  and  opposite  views  concerning  its 
disposition. 

If  the  infantry  garrisons  of  coast  fortresses  were  constituted  as  suggested, 
there  would  be  a  good  nucleus  of  officers  and  men  with  local  knowledge, 
an  enormously  important  factor,  when  Militia  were  embodied  and  joined 
their  moblization  stations. 

However,  there  is  little  probability  that  these  suggestions  will  ever  see 
the  light  of  publicity,  and  still  less  that  they  will  ever  be  seriously  consid- 
ered  by  those  in  whose  power  it  is  to  carry  them  out.  Let  us  then  turn 
to  the  more  detailed  points,  which  are  after  all  unaflFected  by  the  question 
of  whether  units  of  the  2d  Army  Corps  form  the  peace  garrison  of  Ports- 
mouth or  Plymouth,  or  whether  they  don't. 

The  defence  scheme  of  a  fortress  contains,  or  should 
schemes.        contain,  the  whole  system  of  organisation,  both  of  per- 
sonnel^   and    materiel.     Unfortunately    it  must  be  ad- 
mitted defence  schemes  are  not  kept  up  to  date,  nor  do  they  go  into 
sufficient  detail  in  the  case  of  units  which  are  not  quartered  in  the  fortress 
in  peace  time. 

The  "Instructions  for  preparation  of  defence  schemes,"  issued  in  June, 
1901,  are  admirable,  but  they  do  not  seemed  to  be  acted  on  as  a  rule. 
In  most  places,  the  duty  of  Secretary  of  the  Defence  Committee  devolves 
on  some  StaflF  Officer  who  has  already  as  much  work  as  he  can  conven- 
iently perform,  and  there  is  no  incentive  to  him  to  work  hard  at  the 
defence  scheme  as  well.  The  Local  Defence  Committee  frequently 
exists  in  name  only,  and  at  times  not  even  in  name.  Many  important 
W.O.  letters  intimately  connected  with  questions  of  general  defence  never 
find  their  way  to  the  Secretary  of  the  Defence  Scheme  at  all,  being  dealt 
with  by  A.A.G.,  C.R.A.,  C.R.E.,  or  other  Staff  Officer  immediately  con- 
cerned, and  filed  in  the  Central  Registry  eventually. 

It  is  suggested  that  the  defence  scheme  for  each  fortress  or  defended 
port  be  kept  absolutely  separate  from  the  rest  of  the  defence  scheme  of 
the  district  in  which  it  lies,  and  that  there  should  be  a  secretary  of 
each  fortress  defence  scheme,  who  should  invariably  be  an  officer  who 
serves  on  the  staff  of  the  Fortress  Commander  on  mobilization;  if 
possible,  the  man  who  in  peace  time  is  Staff  officer  to  the  man  who  be- 
comes Fortress  Commander  in  war  time. 


The  W.O.  treat  defence  schemes  as  such  secret  documents  that  the 
individuals  most  concerned  get  such  meagre  extracts  from  them,  as  lo 
render  the  scheme  comparatively  worthless.  The  general  idea,  and  really 
the  greater  part  of  the  detail,  ought  to  be  known  by  every  officer  in  the 
fortress.  It  can  be  kept  confidential  enough,  even  if  this  was  done.  This 
enormous  secrecy,  of  what  a  foreigner  probably  knows  in  every  detail,  is 
responsible  for  cramping  the  intelligence  and  initiative  of  junior  regi- 
mental officers.  If  some  keen,  or  merely  inquisitive.  Subaltern  begins  to 
ask  conundrums  about  general  defence,  he  is  somehow  choked  off,  and 
given  to  understand  that  such  things  don't  concern  him,  and  that  he  hail 
better  go  and  study  his  gun  drill  instead.  What  is  the  result?  The  aver- 
age Subaltern  is  quite  content  to  accept  the  situation,  and  consequently 
remains  in  ignorance  of  the  broad  principles  of  coast  defence,  or  of  their 
application  to  the  particular  fortress  where  he  is  quartered,  and  his  minil 
does  not  soar  higher  than  considerations  of  whether  No.  2  should  handle 
a  sponge  with  "right  hand  back  under"  or  the  reverse!  Possibly  this  is  a 
slight  exaggeration,  but  it  must  be  confessed  it  is  not  far  wrong.  Prob- 
ably this  state  of  affairs  is  not  fully  realised  by  those  in  high  places,  but  let 
the  question  be  suddenly  put  to  any  young  R.G.A.  Subaltern  "What  is 
yaur  place  on  mobilization.'"  and  in  nine  cases  ont  of  ten  he  won't  be  able 
to  give  a  definite  answer.  He  may  know  what  fort  he  goes  to,  its  long 
odds  he  doesn't  know  what  group. 

Go  a  little  further  and  ask  him  if  he  happens  to  be  orderly  officer  some 
afternoon,  and  in  the  absence  of  any  senior  officer  in  barracks,  he  opens  a 
telegram  saying  "Precautionary  stage  exists,"  or  words  to  that  etfeci, 
what  steps  would  he  take,  its  very  long  odds  that  the  boy  would  be  hope- 
lessly at  sea  and  his  probable  answer  would  be  "send  for  the  Sergeant- 
Major."  This  state  of  "Organisation"  is  hopeless.  Every  company 
officer  must  know  every  detail  connected  with  the  allotment  of  his  unit 
on  the  commencement  of  the  precautionary  stage,  and  should  be  constantly 
questioned  on  every  point  connected  therewith.  He  may  find  himself  in 
a  detached  work,  away  from  his  Major  and  the  re.st  of  his  company.  He 
should  know  accurately  how  and  where  every  man  of  his  gun  detach- 
ments is  to  be  quartered,  where  they  draw  their  rations  from,  where  their 
water  supply  is,  through  what  channels  he  gets  his  orders  or  information; 
in  short  he  should  be  able  to  parade  and  move  off  with  his  own  group 
details  without  a  single  further  word  of  explanation  or  instruction.  Anl 
the  great  advantage  of  this  suggestion  is  that  it  can  be  fully  carried  out 
without  costing  the  taxpayer  a  halfpenny!  Would  that  all  improvements 
could  be  effected  as  cheaply. 
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Equipping  o(  To  enable  all  anti-torpedo-boat  batteries   to   be  sud- 

sneitera.         dtnly    manned,   if  required,  with  the  minimum  amount 

of  confusion,  it  is  suggested  that  every  shelter  in  light 
Q.F.  batteries  should  be  fully  equipped  in  peace  time  with  all  that 
men  would  require  for  immediate  occupation,  such  as  blankets, 
watch-coats  and  oilskins  for  the  look-out  men,  cooking  utensils,  &c. 
Hammocks  are  now  provided  and  kept  in  these  shelters,  but  noth- 
ing is  more  unsuitable.  They  are  not  by  any  means  easy  to  get  out  of 
quickly,  and  the  time  it  would  take  for  the  entire  group  detail  to  turn  out 
would  be,  at  a  moderate  computation,  three  times  what  they  would  take 
if  they  were  on  the  floor,  on  bed  boards,  or  in  the  ordinary  barrack  bed- 
steads. It  is  urged  in  their  defence  thai  hammocks  take  up  much  less 
space.  This  is  open  to  argument.  The  ordinary  Q.F.  shelter  is  de- 
signed to  give  each  occupant  about  300  cubic  feet  of  air  space,  or  half 
barrack  synopsis.  As  they  are  generally  fairly  low,  say  7'6"or  8",  this 
would  work  out  about  40  square  feet  of  floor  per  man,  leaving  ample 
room  to  fit  in  beds  or  bed  boards  for  the  full  number  of  occupants. 

There   have   been    great  strides  made  in   the   last  few 

Sources  of       years    in   the  way   of    establishing   war  signal  stations 

communica-      ^long  the  coast,  which  forward  information  about  pass- 

tions.  ing  vessels  to  various  places  ;    speaking  generally  to  the 

Head  Naval  Intelligence  Office  of  the  group,  to  the 
war  signal  stations  each  side  of  themselves,  and  in  some  cases  to  a  speci- 
fied military  officer  as  well.  The  detail  is  all  shown  in  a  "secret"  blue 
book  on  the  Distribution  of  Intelligence  issued  by  the  Admiralty.  These 
war  signal  stations  are  found  entirely  by  the  Royal  Navy.  There  is  one 
grave  defect,  however,  in  the  system,  and  yet  it  would  not  be  difficult  to 
remedy.  These  signal  stations  are  not  all  connected  by  special  tele- 
graph or  telephone  wires,  and  in  some  places  a  message  has  to  be  taken 
a  mile  or  two  away  to  the  nearest  village  post  office  and  transmitted  by 
ordinary  G.P-O.  wire  to  its  several  destinations.  This  is  inexcusable. 
If  intelligence  is  to  be  of  any  value,  it  is  essential  that  it  should  be  dis- 
tributed quickly. 

As  an  instance  of  this,  the  following  is  what  actually  occurred  several 
times  during  the  Naval  Manceuvres  of  1901  at  one  of  our  home  coast 
fortresses.  A  little  bundle  of  telegrams  would  be  delivered  to  the  For- 
tress Commander  from  the  local  Post  Office,  at  say,  8  p.m.,  and  on  being 
opened  would  be  found  to  come  from  three  war  signal  stations  (one  as 
far  as  40  miles  away)  giving  information  about  passing  ships,  in  some 
cases  four  hours  after  the  ship  in  question  had  passed  the  examination  line. 
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Marconi.  "pj^g  value  of  wireless  telegraphy  to  coast  defence  can- 

not be  exaggerated.  Nearly  all  our  port  war  signal  stations  are  fitted  with 
Marconi  appliances,  but  the  system  might  be  even  further  extended,and  have 
every  war  signal  station  thus  equipped — of  course  it  would  cost  money  to 
install  and  keep  up  the  personnel^  but  on  the  day  that  a  naval  war  broke  out  we 
would  be  only  too  thankful  to  find  the  system  working  all  around  our  shores. 

The  internal  telephonic  communications  at  the  pres- 

communications.  ^"^  ^^^  *^  ^^^  coast  fortresses  have  been  very  carefully 

considered,  and  in  the  main  leave  nothing  to  be  de- 
sired. The  only  suggested  improvement  is  one  which  exists  in  certain 
places,  but  which  has  not  been  universally  installed,  viz.,  a  continuous  alarm 
circuit  ringing  up  all  Light  Q.F.  batteries  simultaneously,  and  emanating 
from  the  look-out  post  or  posts  established  at  the  sentry  beam  or  elsewhere. 
It  is  not  essential  to  have  a  telephone  instrument  on  this  line,  in  fact  it  is 
better  not  to  have.  All  that  is  required  is  a  heavy  electric  bell  in  each 
battery,  and  when  it  is  heard,  the  gun  detachments  know  they  must  stand  by. 
The  typewriting  telegraph  mentioned  in  Captain  Spender's  article  in 
R.A.I.  "Proceedings,"  Vol.  XXIX,  No.  7,  8,  and  9,  sounds  very  satis- 
factory, and  if  it  is  all  that  he  claims  for  it,  the  sooner  the  system  is  intro- 
duced the  better.  Telephones  are  apt  to  go  wrong,  at  least  R.A. 
command  lines  do  very  frequently,  and  the  other  system  seems  preferable. 
Why  some  order  dials  are  not  introduced  into  our  fortresses,  goodness 
only  knows.  Not  the  old  pattern  that  we  experimented  with  ten  years 
ago,  but  those  made  by  Barr  and  Stroud.  Sufficient  orders  could  prob- 
ably be  marked  on  them  to  cover  all  contingencies  during  action,  just  the 
time  when  orders  must  go  quickly,  and  when  telephones  are  sure  to  fail  us. 

The  examination  service  perhaps  hardly  comes  into 
service.  ^^^  question  of  raids,  and  yet  it  would  be  advisable  to 
make  some  reference  to  it.  The  existing  regulations 
are  somewhat  cumbrous,  and  yet  it  is  hard  to  say  how  they  can  be  modi- 
fied. Except  that  by  employment  of  picquet  and  patrol  boats,  working 
some  little  distance  further  out  than  the  actual  examination  steamer,  we 
ought  to  be  able  to  determine  in  most  cases  whether  a  vessel  is  hostile  or 
not,  before  she  is  at  such  close  quarters  as  the  actual  examination  line. 

Trainins  of  Perhaps  no  point  of  our  existing  organisation  is  so 

Miiitia  and  Voiun-  weak  as  this  one.     It  all  results  from  the  fact  already 
with  the  suns  of  expressed  that  xht  role  of  movable  armament  has  not 
the  moveable     been  properly   understood,  and  that  the  materiel  sup- 
plied, until   quite   recently,  has   been  of  such  an  anti- 
quated nature,  that  it  would  have  taken  a  keener  soldier  than  has  yet  been 


found  to  attempt  a  serious  training  with  it.  It  must  be  remembered  that 
in  none  of  our  home  coast  fortresses  are  men  of  the  R.G.A.  told  off  for 
moveable  armament,  simply  because  there  are  none  available.  The 
R.G.A.  are  allotted  first  to  the  light  Q.F.  guns  of  the  fixed  defences,  and 
if  there  are  any  men  left  after  this,  to  the  most  important  of  the  primary 
armament. 

Consequently  moveable  armament  always  has  been  and  probably  al- 
\^ays  will  be  in  the  hands  of  the  Auxiliary  Artillery,  be  they  Militia  or 
Volunteers.  For  the  proper  training  of  such  Corps  as  are  thus  allotted,  it 
stands  to  reason  that  an  Adjutant  and  permanent  staff,  who  are  familiar 
^^ivith  the  uses  of  Artillery  in  the  field,  are  essential. 

This  does  not  imply  that  these  officers  and  N.C.O.'s  should  have  be- 
longed necessarily  to  Siege  Train  Companies  of  the  R.G.A.     That  is  one 
of  the  points  frequently  missed  by  even  gunner  officers.     A  battery  of 
Heavy  Artillery  with  47"  guns  or  5"  or  6"  howitzers  is  not  the  same  as 
ai  Siege  Train  Company.     The  error  crept  in  in  South  Africa,  by  sending 
out  a  Siege  Train  Company  (No.  15,  Western  it  was  then),  with  4*7" 
guns.     A  Siege  Train  Company  is  a  unit  intended  as  its  name  implies, 
for  taking  part  in  the  attack  of  a  land  fortress,  and  its  training  does  not 
necessarily  cover  the  principles  of  employment  of  Heavy  Artillery  in  the  field. 
Probably  officers  and  N.C  O.'s  of  the  R.F.A.  after  they  had  learnt  the 
actual  drill  of  the  heavier  gun  and  howitzer  would  be  more  suitable  than 
the  R.G.A.  officer  or  N.C.O.     Land  ranges  are  not  always  available  at 
our  coast  fortresses,  and  it  may  be  necessary  to  train  a  unit  at  some  place 
like  Lydd,  or  wherever  it  is  decided  to  establish  the  Lydd  of  the  future. 
A  thorough  knowledge  of  the  country  in  the  vicinity  of  the  fortress  is 
essential  for  all  ranks,  and  especially  of  the  positions  selected  in  the  de- 
fence scheme  to  be  occupied  in  the  event  of  attacks  from  various  points 
in  the  neighbourhood. 

A  certain  amount  of  practice  over  sea  ranges  should  be  carried  out  by 
howitzers  from  the  actual  positions  that  they  would  occupy  covering 
possible  landing  places. 

If  found  practicable,  all  Infantry  Militia  Regiments 
Infantry  Militia.      ,       ,  ,     ,  .     .  ,  ,    .  ..... 

should  also  train  frequently  at  their  mobilization  station. 

Tlicre  may  be  greater  difficulties  about  this  than  a  gunner  officer  can 
anticipate,  but  at  any  rate  it  should  not  be  hard  to  get  the  CO.,  his 
second  in  command,  Adjutant  and  Quartermaster,  with  a  good  propor- 
tion of  Captains  of  Companies,  to  attend  every  year  at  their  mobilization 
Stations  for  a  few  days,  and  given  every  opportunity  of  making  them- 
selves thoroughly  acquainted  with  all  local  conditions. 
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Conclusion, 

In  conclusion,  one  must  make  one  or  two  general  remarks,  about  the 
Artillery  personnel.  We  want  more  companies  of  R.G.A.  at  home. 
There  are  at  the  present  moment  37  companies  of  R.G.A.  at  home  and 
68  abroad. 

By  the  present  system  of  finding  drafts  for  foreign  companies  entirely 
from  home  companies,  each  of  the  latter  has  to  feed  about  two  foreign 
companies.  Consequently,  a  company  of  R.G.A.  at  home  is  largely 
composed  of  recruits,  and  as  men  are  trained  they  have  to  be  drafted 
abroad.  While  this  state  of  affairs  exist,  we  can  never  be  efficient  at 
home.  There  is  sufficient  outcry  already  about  the  linked  battalion  sys- 
tem in  the  infantry.  What  would  it  be  if  each  home  battalion  were 
asked  to  feed  two  battalions  abroad,  and  not  one/ 

Of  course  it  is  urged  that  we  have  ample  Militia  and  Volunteer  Artil- 
lery to  complete  our  home  garrisons  on  mobilization.  So  we  have  in 
point  of  numbers,  but  their  training  is  wholly  inadequate. 

The  nation  is  either  ignorant  of,  or  else  deliberately  shutting  its  eyes  to 
this  very  vital  question.  Doubtless  it  is  again  a  question  £  s.  d.,  but 
when  it  comes  to  be  a  matter  of  fighting  for  our  national  existence  in  a 
European  war,  the  statesman  who  has  cramped  our  R.G.A.  personnel  will 
have  a  grave  responsibility  on  his  shoulders. 

We  have  heard  a  good  deal  of  debate  on  the  Army  generally,  in  the 
last  few  weeks,  but  never  a  word  on  the  subject  of  coast  defence.  Why  ? 
Because  nobody  seems  to  know  anything  about  it,  or  to  realize  its  national 
importance. 

Let  us  hope  somebody  will  be  found  with  knowledge  enough  and 
weight  enough  to  voice  its  cause,  before  we  see  a  foreign  fleet  off  Spit- 
head  or  up  the  Hamoaze.  If  not,  there  will  be  a  worse  day  for  England 
than  she  has  yet  seen. 

It  won't  take  an  impossible  number  of  men,  it  won't  take  such  an 
enormous  sum  of  money,  but  it  will  require  a  first-class  organiser,  with  a 
thorough  grasp  of  all  our  requirements,  and  all  our  existing  shortcomings, 
to  bring  our  coast  defences  to  that  state  of  perfection  which  will  be  found 
to  be  essential,  in  case  of  war  with  a  first-class  naval  power. 


The  Defence  of  Harbours 
against  Torpedo-boat  attack, 

BY 
FRED  T.  JANE,  ESQ. 

(A  Lecture  delivered  at  the   Royal  Artillery  Instilution.  Woolwich,  Thut 
November,  1903- ) 

MAJOR-GENERAL  F.  G.   SLADE,  C.B.,  R.A., 

Inspector-General  of  Royal  Garrison  Artillery,  in  ihe  Chair. 


The  CHAIRMAN:— Ladies   ; 

ind    gentlemen,  1   am   sur 

e  it  is  quite 

unnecessary  for   me  to    incroduc 

e   to  voti   the    lecturer  th 

is   evening. 

Several  of   us    have  had  the  pie; 

isure  of  sitting  under  his 

spell,  and  I 

am  sure  all  of    us  are  familiar  i 

A-ith    his  book  which  has  been  a  very 

great  help  to   the  defenders  of    i 

3ur  coasts,  and  1  will  now 

ask  him  to 

favour  us  with  his  lecture. 

The  LECTURER:— Mr.    Cha 

irman,  ladies   and  gentlen 

len,  in  ven- 

turing   to   address  you  upon   thi 

s  subject  of   defence   agai 

nst  torpedo 

craft,  I  would  desire  at   the  outset  to   call  your  attention 

to  the  gen- 

eral  obscurity  that  exists  on  the 

question.      By  this  I   me 

■an  not  only 

the  absence  of  data,  but  the  absence  of  any,  what  I  may  call,  "sealed 
pattern  plan  of  defence." 

I  do  not  see  how  we  could  have  one  as  things  are,  for  we  have  very 
little  to  go  on.  The  most  that  we  can  go  on  in  the  way  of  facts  we 
may  take  from  the  Chino-Japanese  War,  which  even  if  its  results 
could  be  accepted  as  conclusive  then,  may  be  nullified  now  by  the 
subsequent  advent  of  the  destroyer.  However,  let  us  first  review  the 
Chino-Japanese  operations  at  Wei-hai-Wei. 

There  were  altogether  four  attacks  upon  Wei-hai-Wei,  and  the  de- 
fence consisted   of   three  1"  or  X'/^"  iron  steel  hawsers  with  wooden 
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^.         1 

floats  every  ten  yards  and  a  boom  of  this  sort  was  placed  at  each  en- 
trance, but  both  booms  had  openings  in  them.  The  eastern  entrance 
had  two  openings,  there  being  one  torpedo-boat  one  inshore  protected 
I  by  the  forts  that  fell  into  the  hands  of   the  Japanese,  and  a  larger  one 

I  in  the  centre  for   big  ships  which  was  protected  by  mines,  which  the 

Japanese  attempted  to  destroy,  but  only  partially  succeeded  in  doing. 
The  forts  guarding  this  entrance  were  already  in  the  hands  of  the 
Japanese,  and  therefore  from  the  gunners'  point  of  view  Wei-hai- 
Wei  can  hardly  be  regarded  as  any  criterion  whatever. 

The  points  of  interest  about  the  attack  worth  noting  are,  that  in 
the  first  attack  of  all,  which  was  madi:  on  the  1st  of  February,  when 
the  Japanese  boats  came  in  they  were  sighted  by  the  forts  held  by 
Japanese  soldiers  and  fired  at  under  the  impression  that  they  iwere 
Chinese  boats.     The  boats  then  retreated  untouched. 

The  second  attack,  which  was  made  on  the  2d  of  February,  was 
again  a  failure,  as  the  Chinese  sighted  the  boats  as  they  were  coming 
into  harbour.     They  again  retired  at  once. 

Then  for    the  third    attempt  the  scheme  of    attack  was  varied.      A 

was  attacked  by  twelve  boats.  It  was  an  intensely  cold  night,  there 
'  was  no  moon,  it  was  about  3  o'clock  in  the  morning.      The  Japanese 

lost  two  boats  and  one  or  two  were  very  much  damaged.  Only  one 
was  hit  by  a  3-pr.  The  forts  did  nothing.  In  fact  the  Chinese  forts. 
so  far  as  could  be  ascertained,  did  not  see  the  boats  until  they  were 
more  or  less  amongst  the  big  ships. 

On  the  4th,  there  was  another  attack,  which  was  a  complete  sur- 
prise, in  which  they  lost  two  boats  from  ship  fire.  So  that  practically 
we  have  really  very  little  to  go  on,  so  far  as  torpedo-boat  operations 
in  a  time  of  war  are  concerned. 

All  we  may  deduce  I  think  from  the  Chi  no- Japanese  affair  is  that 
the  rule  with  the  boats  seems  to  have  been,  if  once  sighted  and  fired 
on,  to  retire  at  once  and  leave  everything  to  the  chance  of  getting  in 
unseen  on  another  occasion. 

Of  course  if  this  is  to  be  the  rule,  defence  will  be  a  very  easy  thing, 
because  a  sharp  look-out  and  a  gun  or  two  will  be  all  that  will  be 
required.  But  we  have  to  bear  in  mind  the  sort  of  attack,  or  what 
is  likely  to  be  the  attack  on  us,  may  not  be  on  similar  lines  to  that 
which  the  Chinese  met.  I  do  not  think  we  can  assume  that  it  would 
be  the  same.  The  Japanese  were  short  of  torpedo-boats  and  they 
could  not  afford  to  throw  away  what  they  had.      Now-a-days  torpedo- 


boats  have  increased  very  rapidly  and 
cecdingly.  and  I  chink  we  should  taki 
is  made,  it  will  be  pushed  home  . 
Therefore  the  problem  with  regard  I 
single  boat  that  attacks.      Say,  for 


destroyers  have  multiplied  ex- 
it for  granted  that  if  any  attack 
long  as  a  single  boat  is  left, 
defence  is  to  account  for  every 
twelve  boats  a 

e  gets  through. 


it  will  not  be  much  good   accounting  for  eleven   if   on 

There  might  be  attacks  made  upon  us  the  first 
when  the  enemy  would  hope  to  find  things  unarranged  for,  and  later- 
on  when  attack  was  unsuspected  because  of  long  immunity.  It  is  of 
course  extremely  improbable  that  we  should  have  a  blockaded  fleet, 
but  we  should  very  likely  have  one  or  two  injured  ships.  Attack 
is  pretty  sure  to  be  pressed  home  as  torpedo-boats  are  so  much  more 
plentiful  now  and  a  few  can  easily  be  spent  on  an  off  chance. 

The  first  question  in  relation  to  defence  it  seems  to  me  is  to  find 
out  what  has  got  to  be  defended,  whether  the  boats  are  coming  with 
a  view  to  securing  any  odd  ship,  damaged  or  otherwise,  that  may  be 
in  a  harbour  or  whether  their  intention  is  to  try  to  block  up  the  docks 
and  dock  entrances  by  getting  inside  and  torpedoing  these.  The 
latter  perhaps  is  what  we  might  be  most  in  fear  of  and  must  expect  to 
see  attempted. 

Then  if  we  take  the  various  defence  systems,  every  system  seems 
to  have  its  advantages  and  disadvantages.  If  we  take  the  favorite  sys- 
tem, No.  1  gun  firing  at  No.  1  boat,  No.  2  gun  firing  at  No,  2  boat 
and  so  on,  that  in  theory  may  be  a  very  excellent  system,  but  the  de- 
fect of  it  is  that  in  practice,  No.  1  boat  becomes  No.  3  perhaps  at 
one  moment  and  No.  2  at  another,  and  there  is  always  the  danger 
that  No.  1  gun  may  be  firing  at  No.  2  boat,  and  No.  2  gun  at  it  also, 
leaving  one  boat  neglected,  and  a  practice  of  rushing  based  on  the 
chances  given  by  this  system  exists,  and,  if  o 
untold  mischief  may  be  done. 

There  is  also  of  course  the  question  of 
boats  than  guns  should  be  used. 

Then  take  the  zone  system.  There  sue 
great  deal  with  comparatively  small  armaments.  If  the  boats,  kn< 
ing  that  the  zone  system  is  going  to  be  employed,  come  in  in  bunches, 
then  again  there  seems  to  be  a  very  good  chance  of  one  boat  managing 
to  crawl  through.  If  the  boats  would  each  enter  each  zone  singly, their 
fates  would  be  certain;  but  we  cannot  depend  on  that  happening. 
Obviously  the  gun  that  has  only  one  boat  to  fire  at  and  the  gun  that 
has  a  dozen  in  its  zone  are  very  differently  situated.      Still,  I    incline 


e  of  a  dozen  gets  through, 

vhat  is  to  happen  if  more 

s  depends  upon  doing  a 
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to  fancy  that  the  zone  system  is  better  than  any  other.     But  whatever 
system  of    defence  is  adopted,  there   is  always  grave  danger  in  a  lack 
of  definite  co-operation  between  the  Army  and  the  Navy,  and  I  think, 
there  can  be  no  doubt   that  if  the  two  forces  fail  to  act  in  concert,  it 
would  tend  to  help  and  assist  any  attacking  boats  more  than  anything 
else. 

As  things  are    at    present,  we  may  assume,  I    think,  that  the  shore^^ 
defence  would  be  entirely  in    the  hands  of    the  Army,  but    the  Nav5r 
will,  by  having  ships  in  the  harbour,  also  be  conducting  some  defence 
of  its  own. 

This  defence  will  perhaps  include  picket  boats  and  if  the  attacbing 
boats  realize,  as  they  very  likely  will  do,  that  there  is  a  picket  boat 
defence,  they  may  manage  to  take  advantage  of  it,  and  either  our 
picket  boats  may  get  destroyed  under  the  impression  that  they  are  a 
hostile  craft  or  the  hostile  craft  may  slip  through  as  picket  boats;  but 
the  subject  of  picket  boat  defence  I  shall  allude  to  later  on. 

Next  to  gun  fire,  perhaps,  search-lights  form  the  most  important 
part  in  all  defence  operations.  The  value  of  search-lights  is  I  think 
a  very  debatable  point.  From  my  own  experience  on  board  torpedo- 
boats  and  destroyers  rushing  harbours,  I  think  there  is  a  great  deal  to 
be  said  both  for  and  against  the  search-light.  Of  course  for  rushing 
in  in  peace  time  you  are  not  firing  any  shotted  guns,  and  therefore 
you  cannot  have  any  data  to  go  on,  as  to  how  easy  or  difficult  it  may 
be  for  a  destroyer  coming  in  to  fire  at  a  search-light  and  perhaps  pick 
it  out,  and  then  in  the  sudden  gloom  get  in  easily. 

Some  experiments  in  Germany  seem  to  have  shown  that  it  is  not  a 
difficult  thing  to  hit  the  search-light.  My.  own  impression  of  search- 
lights is  that  when  you  are  three  or  four  miles  out,  they  do  not  show 
you  up,  but  they  do  show  the  way  in,  and  show  it  tremendously 
clearly.  This  is  perhaps  more  true  of  fixed  beams  than  of  searching 
ones;  the  difficulty  to  the  attack  comes  in  where  the  searching  beam 
gets  full  on  the  boat,  inasmuch  as  then  the  boat  can  see  next  to  noth- 
ing, and  when  the  light  goes  away  or  is  evaded  there  is  a  sort  of  com- 
plete blindness;  I  think  that  the  value  of  the  search-light  for  defence 
is  perhaps  to  flash  it  on  to  the  eyes  of  the  boat's  crew  and  then  off 
again.  Its  use  thus  should  lead  very  often  to  the  boat  going  ashore 
or  running  into  other  boats  from  the  temporary  blindness  that  the 
flash  has  caused. 

The  search-lights  no  doubt  light  the  way  in  to  some  extent,  so 
much  so    perhaps  that  the    real  value  of  them  to  defence  is  only  the 


confusing  effect  they  have  on  the  attack.  If  the  boats  does  evade  the 
search  ray  it  seems  to  me  that  it  is  not  very  likely  to  be  picked  up 
again,  whereas  if  a  deliberate  flash  system  be  adopted,  there  will  be 
no  need  to  bother  about  picking  up.  I  am  not  sure  that  a  good  deal 
could  not  be  done  by  a  mechanically  operated  light.  Exact  experi- 
ments can  hardly  be  carried  out  because  of  the  danger  involved  in  a 
really  practical  demonstration;  but  I  may  mention  one  walk  in  life 
in  which  a  somewhat  similar  system  is  carried  out  tolerably  scientifi- 
cally and  methodically.  The  ordinary  policeman  is  often  an  adept  in 
taking  advantage  of  the  impotence  to  which  an  assailant  can  be  re- 
duced by  judiciously  alternated  light  and  darkness.  I  certainly  think 
that  something  valuable  might  be  evolved  by  regarding  the  search- 
light as  a  weapon  rather  than  as  a  substitute  for  daylight — its  usual 
use. 

In  harbour  attack  I  notice  a  boat  has  great  difficulty  in  evading  the 
search  beams  at  all,  but  at  sea  I  have   certainly  noticed  that  the  boats 
manage  to  evade  the  beams  very  well,  and  I  think  that  in  war  time  a 
boat  coming  into    harbour  and    trying  to  manieuvre  in  order  to  evade 
the    light  would  be    manoeuvring    differently  to  what    it   is  in    peace 
time;  when  the  officers  in  command  of  the  attacking  boats  do  not  care 
to  run  any  unnecessary  risk  which  is  not  warranted.      But  in  war  time 
■V^here  the    question  of    retreat    and  attack    comes  in,  1    think  a  boat 
^dodging  about    might  possibly  get  out  of    the  range  of    the  searching 
beams  and  not  be  picked  up  again.      In  that  case  the  searching  beams 
■Avould  he  to  your  disadvantage;    but  the  great    point  altogether  about 
the  search-lights  is  that  it   seems  very  little  thought  has  been  devoted 
to  the  question  of    fighting  search-lights  with    return  lights.      It  was 
tried  the    other    dav  at    Portland  when  destroyers    slipped    in,  and  as 
soon  as  they  were    sighted    switched  their    lighs  on    to   the  forts  and 
opened  a  heavy  rifle    fire  on  the    men  at  the  guns,  and  it  is  an    inter- 
esting question  as  to  what  would  happen  in  war  time.      This  more  or 
less  unexpected  rifle  fire,  coupled  with  the  glare  of  the  attack's  search- 
lights, must  have   a  very  disorganizing   effect   on  the  defence  for  sev- 
eral   minutes,  say,  for  long    enough  to    allow  a  certain  proportion  of 
■    the  boats  to  slip  through  unhurt  or  nearly  so. 

The  question    that  requires  an  answer  is,  how  that  sort  of  thing  is 

to    be    met?       Everything    depends  as  I  said  before  upon  the  point— 

which  is  of    more  importance  than  anything  else — ^that  nothing  must 

I    be  allowed    to  get  through.      How  to    stop    the  boat  getting  through 

,  therefore  becomes  a  doubly  important  problem.     It  is  not  so  much  that 
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the  boat  has  to  he  sunk,  but   it   has  got  to  be  stopped  from  doing  any" 
mischief  before  it  goes  under. 

Supposing  a  modern  destroyer  was  hit  by  one  12-pr.  shell,  it  is  ex- 
tremely improbable  that  that  12-pr.  shell  would  sink  her. 

Then  we  will  say  that  a  foreign  destroyer  is  attacking  Portsmouth; 
supposing  she  gets  up  by  Clarence  Pier  and  she  gets  a  12-pr.  shell 
into  her,  will  that  boat  stop  there  or  will  she  drift  right  on  up  har- 
bour where  she  could  ease  ofi  her  torpedoes  before  she  settled  down 
for  good. 

That  is  why  I  think  the  Maxims  might  be  an  extremely  useful  ad- 
junct to  the  defence,  both  alongside  the  12-prs.  in  the  batteries  and 
also  where  they  are  never  put  at  all,  that  is  at  the  entrance  to  the 
docks;  so  that  supposing  the  boat  is  coming  up,  a  Maxim  fire  can  be 
directed  on  her  sufficient  to  kill  anybody  at  the  tubes.  The  danger 
from  the  boat  lies  entirely  with  the  men  at  her  torpedo  tubes,  and  to 
destroy  the  personnel  in  that  case  would  be  as  good  as  destroying  the 
boat. 

Then  the  question  with  regard  to  booms  is  a  very  vexed  one  indeed. 
I  believe  the  theory  in  the  Navy  is  that  the  Navy  can  always  jump 
the  most  ideal  of  booms;  but  in  British  harbours  at  any  rate  we  can- 
not have  those,  for  we  must  have  ways  for  getting  in  fairly  quickly 
and  ways  for  getting  out  fairly  quickly.  This  means  entrances,  and 
supposing  these  entrances  to  be  only  opened  to  let  ships  in  or  out, 
there  is  always  the  chance  of    an  attack  being  made  about  that  time. 

We  may  assume  that,  supposing  an  attack  to  be  made  at  all,  one 
will  very  likely  be  made  immediately  war  is  declared  or  possibly  a 
little  before.  The  scouts  which  in  the  ordinary  way  might  be  lying 
off  a  harbour  may  not  be  out  then,  or  they  may  be  evaded.  The 
theory^  animating  the  boats,  certainly  the  one  that  animates  the 
French  torpedo  flotillas,  is  that  if  they  can  only  make  theirattack 
sufficiently  early  in  the  war  they  will  come  in  at  the  time  when  every- 
thing is  not  quite  ready — when  perhaps  the  men  are  not  all  told  off 
to  their  stations,  and  that  they  will  get  their  chance  to  look  in  then, 
but  quite  as  likely  attacks  might  be  expected  several  days  after  the  war 
had  commenced,  when  the  first  vigilance  of  the  defenders  had  begun 
to  slacken,  especially  in  the  early  hours  of  the  morning. 

Supposing  the  booms  to  be  an  adjunct  with  a  mine-field,  the  Chinese 
at  Wei-hai-Wei  had  some  mines,  and  it  was  reported  on  one  occasion 
that  some  of  these  were  exploded  as  the  boats  were  passing,  but  the 
Japanese  say  that  no  damage  whatever  was   sustained   by  them,    and 


they  rather  had  a  theory  that  the  mine  would  probably  not  hurt  such 
a  little  thing  as  a  boat  rushing  in.  But  whatever  kind  of  mine  is 
adopted,  it  may  be  taken  for  granted,  I  suppose,  that  the  enemy  will 
try  and  countermine,  and  if  they  countermine  then  it  appears  to  me 
that  there  will  be  very  great  danger  of  the  defence's  attention  being 
distracted  by  this  countermining  and  possibly  a  certain  amount  of  fir- 
ing in  that  direction  will  be  carried  on  by  the  enemy  to  secure  a 
chance  to  make  a  second  attack  from  some  other  point  and  so  slip  in. 
Therefore  perhaps  the  question  might  be  gone  into  more  than  it  is 
as  to  whether  mines  are  or  are  not  to  be  regarded  as  part  of  a  harbour  de- 
fence against  torpedo  craft,  and,  if  so,  whether  a  special  kind  of  mine 
might  not  be  served  out  to  harbours  intended  solely  to  meet  torpedo- 
boat  attack.  On  the  whole  I  fancy  that  the  danger  of  distraction 
that  countermining  operations  may  afford,  will  render  the  mine  de- 
fence a  curse  rather  than  a  blessing  to  the  defenders. 

The  submarine  boat  presents  as  grave  a  danger  perhaps  as  any  other 
form  of  attack.  We  are  just  beginning  now  to  worry  ourselves  about 
submarine  boat  attack,  and  the  question  is  how  is  it  to  be  met?  It 
w^ill  presumably  have  to  be  met  by  booms  with  nets  below  the  surface 
in  conjunction  with  a  series  of  mines,  but  it  is  a  ver>'  difficult  prob- 
lem. The  gun  is  no  good  against  submarines.  The  boat  cannot  very 
well  be  shot  from  the  shore  by  any  existing  gun.  The  odds  against 
hitting  it  are  tremendous,  even  if  it  be  awash ;  if  it  is  coming  in  sub- 
merged, it  is  about  a  million  to  one  that  the  periscope  will  not  be 
hit;  and  even  were  it  hit,  the  boat  would  still  exist.  It  can  stil!  pop 
up  and  then  disappear  again.  The  first  question  that  arises  with 
regards  to  the  best  defence  of  a  harbour  against  submarines  is  that  it 
will  probably  need  an  exceedingly  good  and  skilful  commander  to  take 
a  torpedo-boat  up  any  harbour  that  we  have.  A  thorough  knowledge 
of  the  tides  would  hardly  be  his,  the  knowledge  of  the  currents  would 
not  be  his,  and  although  he  might  possibly  be  able  to  do  it  in  peace 
time,  in  war  time,  in  the  case  of  a  submarine  attacking  a  strange 
harbour  under  fire,  we  may,  I  think,  rest  assured  that  the  probability 
is  that  it  would  get  flurried.  We  might  also  be  able  to  secure  a  boom 
with  torpedo  nets  down  below  in  which  the  boat  would  get  caught 
up.  But  unless  there  is  a  certain  amount  of  flurry  and  risk  to  the 
boat,  I  do  not  see  what  is  to  prevent  the  boat  being  armed  with  appli- 
ances to  cut  through  the  boom. 

Or  we  might  let  the  boat  go  cheerfully  up  inside  the  harbour  and 
deal  with  it  there.      That  would  necessitate  the  employment  of  picket 
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boats  with  spar  torpedoes,  but  the  spar  attack  against  submarines  does  not 
seem  to  be  altogether  so  successful  as  newspaper  accounts  make  out. 
The  submarines  seem  tp  be  rather  a  difficult  thing  to  stop  in  that  way. 

This  question  of  submarine  attack  stands  to  be  the  problem  of  the 
future.  What  is  to  be  done?  Whatever  device  is  thought  of,  any- 
body who  has  to  do  with  submarines  will  waive  it  aside  and  say, 
**Oh,  but  submarines  will  get  in.**  But  even  if  we  refuse  to  admit 
that  to-day,  although  the  submarine  of  to-day  may  be  a  defective 
weapon,  the  submarine  of  the  early  future  will  possibly  be  something 
very  different  indeed,  and  I  do  not  see  what  we  are  going  to  do  with 
the  means  for  defence  available  at  present. 

I  think  this  is  a  problem  that  will  probably  have  to  be  left  to  the 
Navy  to  solve — this  defence  against  submarine  boats  coming  in.  But 
as  they  would  be  more  likely  to  attack  the  harbours  with  fleets  in 
them  than  not,  they  would  come  under  the  Navy*s  province  as  things 
are  at  present. 

That  brings  us  back  again  to  the  old  problem  of  divided  control. 
My  own  theory  is  that  the  ideal  arrangement  would  be  that  harbours 
should  be  absolutely  defended  by  the  Army  or  by  the  Navy,  by  one 
and  not  by  the  other,  and  in  view  of  the  fact  that  the  Navy  out  at  sea 
will  be  put  to  a  tremendous  strain  in  guarding  against  torpedo  attack, 
the  strain  for  instance  of  steaming  full  speed,  and  possibly  the  strain 
of  battle,  it  appears  to  me  to  be  exceedingly  necessary  that  the  Army 
should  be  able  to  guarantee  absolute  peace  to  it  when  coming  into 
port.  But  the  Army  certainly  is  not  likely  to  be  able  to  guarantee 
that  absolute  peace  if  the  Navy  is  carrying  out  one  scheme  on  the 
water  and  the  Army  carrying  out  another  ashore.  If  everything  is 
left  to  the  soldiers  in  regard  to  defence,  then  booms,  mines  and  so  on 
are  much  less  likely  to  be  sources  of,  I  will  not  say  disagreement,  but 
of  misunderstanding  than  as  things  are  now. 

I  believe  it  is  generally  understood  that  if  we  go  to  war,  there  is 
likely  to  be  a  good  deal  of  misunderstanding  about  mine  fields,  and  I 
think  that  if  the  water  inside  a  port  or  a  harbour  instead  of  belong- 
ing to  the  Navy  belongs  to  the  Army,  we  should  be  better  able  to 
guard  against  troubles  of  that  sort.  The  alternative  would  be,  sup- 
posing this  Army  control  to  be  objected  to,  to  have  a  certain  number 
of  harbours  like  Portland  in  which  the  defence  was  entirely  left  to 
the  ships  inside  it,  and  bases  like  Portsmouth  which  would  not  have 
fleets  lying  in  them,  but  docks  and  things  of  that  sort  to  be  defended, 
should  be  left  entirely  to  the  Army  to  control  and  defend. 
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This  would  of  course  necessitate  to  a  greater  dej^ree  even  than  at  pres- 
ent the  study  of  each  individual  harbour,  a  ItnowledKe  of  ail  its  currents, 
its  tides  and  shoals,  all  of  which  is  best  picked  up  by  boating,  I  believe 
that  there  is  a  ver>'  good  knowledge  of  most  of  our  harbours  on  the 
part  of  many  of  the  officers  of  the  Garrison  gunners  which  they  have 
acquired  by  boating  and  they  seem  to  be  thoroughly  acquainted  with 
every  shoal.  In  case  of  attack  by  hostile  torpedo  craft  this  knowledge 
should  be  invaluable  to  them,  because  they  would  know  better  then 
where  to  expect  attack  and  be  better  prepared  to  meet  it. 

The  second  point  would  he  to  learn  thoroughly  the  draughts  of  all 
probable  enemies.  Of  course  where  there  are  we  will  say  a  hundred 
boats  all  drawing  under  10  feet  of  water,  it  is  not  very  much  satis- 
faction to  know  that  if  twelve  boats  are  attacked  they  are  some  of  the 
hundred.  But  there  are  always  a  certain  number  of  largish  boats 
which  cannot  attack  certain  harbours.  If  alt  the  draughts  were  known 
and  studied,  then  the  attacking  force  would  be  known  or  guessed  at 
before  it  was  properly  seen  and  the  defence  could  be  conducted  more 
satisfactorily. 

Then  I  think  it  would  be  very  necessary  to  study  carefully  what 
damage  the  enemy  can  do  inside  a  harbour  and  guard  against  it.  Say 
for  instance  what  damage  could  an  enemy  do  inside  Portsmouth? 
He  might  run  in  perhaps  at  the  western  entrance  or  he  might  run  in 
at  the  eastern,  but  supposing  him  to  succeed  in  evading  the  guns 
there,  and  to  get  inside  and  come  up  the  channel  into  the  harbour 
where  there  is  a  very  nasty  twist,  any  hits  in  the  steering  gear  of  any 
boats  coming  up  there  would  be  extremely  useful  to  the  defence;  but 
we  might  have  another  sort  of  harbour  where  the  hitting  of  the  steer- 
ing gear  would  not  be  of  any  use  whatever.  Then  supposing  them  to 
pass  the  Blockhouse  at  Portsmouth  and  to  get  inside  the  narrow  part, 
what  is  to  be  done  to  them  there,  and  who  is  to  look  after  them  if 
they  do  get  there? 

I  have  not  heard  myself  who  is  to  look  after  a  foreign  boat  which 
does  get  inside  Portsmouth  harbour,  whether  it  is  to  be  left  to  the 
ships  that  may  or  may  not  happen  to  be  lying  there,  or  whether  guns 
would  be  specially  told  off  for  the  purpose.  But  certainly  I  do  not 
think,  from  what  foreign  officers  with  whom  I  have  conversed  upon 
the  subject  say,  that  we  have  provided  all  the  defence  we  might  for  a 
boat  that  does  manage  to  get  past  and  so  get  loose  in  the  harbour. 
The  boat  would  not  reckon  on  coming  out  again,  it  would  have  done 
its  work  five  minutes  after  it  had  got  inside.     The  question   is  what 
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is  to  be  done  with  that  boat  when  it  is  inside?  The  principal  object 
of  the  defence  when  attack  is  being  made,  and  when  the  boats  are 
coming  in,  will  be  I  take  it,  not  so  much  to  sink  the  boat  as  to  stop 
her  doing  mischief.  Sinking  her  of  course  is  the  surest  way  of  deal- 
ing with  her,  but  owing  to  the  difficulty  of  sinking  her  at  once  it 
may  be  advisable  to  have  a  supplementary  defence,  and  that  is  the 
reason  I  suggested  the  Maxims  and  Nordenfeldts.  Suppose  a  new 
surt  of  Nordenfeldt,  set  up  on  end,  and  firing  across  a  zone.  If  a  boat 
were  coming,  say, with  in  a  range  it  may  be  of  50  or  100  or  150  yards, and 
the  Nordenfeldt  were  put  the  wrong  way  up  as  it  were,  one  barrel 
would  hit  at  50  yards,  one  at  100  and  the  other  at  150;  and  I  think 
that  if  a  gun  of  that  sort  were  invented  it  would  be  rather  an  ideal 
weapon  for  the  defence  of  harbours,  and  if  several  of  these  guns  were 
placed  at  intervals  which  would  make  zones  of  fire  through  which  every 
htmt  would  be  compelled  to  pass, a  great  advantage  to  the  defence  must  be 
effected,  The  guns  on  beyond  would  then  be  able  to  deal  with  any- 
thing that  got  through  the  zone  of  this  fire,  but  the  zone  of  fire  from 
Nordenfeldt  bullets  and  Maxim's  on  a  destroyer  or  torpedo-boat,  would 
hp  a  very  serious  thing  indeed.  Supposing  a  Nordenfeldt  bullet  to 
g<3t  inside  the  engine  room,  it  would  do  as  much  harm  as  a  12-pr. 
A  l!i-pr.  of  course  would  blow  things  about  a  great  deal  more  but  the 
bvmt  would  still  have  her  way  on  her. 

N(iW  supposing  her,  instead  of  that  one  12-pr.  to  be  hit  by  ten  or 
tW^^nty  Nordenfeldt  bullets  distributed  about  in  various  parts,  of 
V'(iurse  we  may  ask  ourselves  which  is  going  to  do  the  more  harm. 
W<i  know  she  will  ultimately  sink  from  the  efiect  of  the  12-pr.  hit, 
but  what  will  she  do  before  she  sinks?  Supposing  one  or  two  bullets 
\{\  a«^t  into  the  engihes,  the  question  is  whether  the  total  result  of 
lhos<5  or  the  accumulation  of  those  may  not  be  much  more  serious 
rtkjwinst  the  boat  than  the  one  put  from  the  larger  piece? 

The  new  British  cruisers  appear  to  be  armed  on  an  idea  not  alto- 
mMhrr  different  to  this.  As  I  understand  the  latest  cruisers  are  not  to 
\\v  i\\{V{\  with  the  12-pr.  but  with  a  larger  number  of  3-prs.  on  the  prin- 
ciple of  getting  more  hits  with  less  individual  damage  for  isolated  shots. 

I  think  this  matter  of  naval  ingenuity  should  always  be  very  care- 
t\»llv  stuilied.  Naval  men  are  remarkably  ingenious,  and  although 
(he  torpeilo  attacks  we  get,  occuring  as  they  do  in  time  of  peace,  do 
[\kM  Nhow  it  to  the  full,  yet  I  think  in  time  of  w^ar  we  should  fully 
leuli'/.r  the  great  advantage  that  would  accrue  from  a  study  of  this 
veiv  in\portant  branch  of  the  subject  of  defence. 
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*The  case  that  I  quoted  of  an  attack  on  Portland  where  the  boats 
stole  up  and  when  they  were  sighted,  switched  on  their  search-lights 
and  then  opened  a  heavy  fire — that  is  the  sort  of  thing  that  should  be 
very  much  thought  out  I  think,  and  we  should  ask  ourselves  what 
other  little  devices  are  there  of  that  sort  that  boats  might  employ? 

I  think  we  might  find  our  ideal  defence  if  the  gunners  were  all  sent 
^^t  in  the  torpedo-boats  and  destroyers  and  the  naval  men  were  put 
"^  the  forts.  The  gunners  out  in  the  boats  would  know  all  the  weak 
points  of  the  forts  and  the  boats  would  be  manoeuvred  to  come  in  in 
^he  best  way  against  the  forts,  and  that  would  furnish  valuable  data 
Afterwards  to  know  from  what  point  the  greatest  danger  might  be 
^^Pected,  whereas  the  method  in  which  the  naval  men  conducted 
^^rations  against  the  boats  would  possibly  give  a  few  valuable 
^^^inkles  that  had  not  been  thought  of  before.  Naval  men  would 
^^turally  best  understand  what  would  be  likely  to  damage  boats  very 
^^nsiderably. 

I  do  not  think  that  this  kind  of  thing  is  likely  to  come  about,  but 
^Iicre  have  been  steps  in  that  direction,  which  I  think  everbyody 
Should  be  extremely  glad  to  see.  Lately  Garrison  gunners  have  been 
^ut  in  torpedo-boats  watching  the  attack,  and  from  all  I  hear  I 
^hink  that  seeing  the  thing  from  the  other  point  of  view  has  been 
Kit  very  great  assistance  indeed  to  those  who  will  have  to  defend  our 
*liarbours  in  war  time.  Being  in  a  boat  slipping  in,  and  realizing  the 
joy  of  slipping  in  which  exists  in  the  torpedo-boat,  should  enable  the 
gunner  to  realize  very  fully  indeed  not  only  the  ease  or  difficulty,  as 
the  case  might  be,  of  the  slipping  in;  but  the  meaning  of  what  a 
single  boat  out  of   a  dozen  slipping  past  would  be. 

It  might   be  well  to  add  that  a  combined    attack   is  a   thing  that 
might  very  possibly  happen;  that   is  to  say  an    attack  we  will  say  of 
12  torpedo-boats  or  destroyers,  supported  by  one  or  two  cruisers,  seiz- 
ing a  favorable  moment.     We  will  assume,  for  the  sake  of  argument, 
that  a  British   fleet   is  in  the  channel  and  that   it  goes  in  chase  of   a 
foreign  fleet,  and  we  will  assume  that   this    British  and  foreign  fleet 
arc  in  touch,  the  cruisers  of  either  side  operating  together,  cruising 
and  scouting  together,  that  is  the   time  at  which  one  or  two  cruisers 
attached  to  the  hostile    fleet    might    be  detached  in  order  to  make  a 
rush  on  a  place  like  Portsmouth,  where   if   the   channel    could  be 
blocked    up   or   the    docks    destroyed,    incalculable    mischief   would 
result.     If  the  torpedo  attack  were  supported  by  cruisers,  (of  course  we 
could  not  be  sure  that   it  would  be — we  may  hope  it  would  not  be — 
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but  we  cannot  fail  to  recognize  that  such  a  thing  is  possible) and  the 
cruisers  came  in  and  opened  a  heavy  fire,  under  cover  of  which  the 
boats  could  rush  in,  I  think  we  should  have  an  ideal  attack  from  the 
attacking  point  of  view.  It  is  one  which  will  be  more  dangerous 
than  anything  else,  this  attack  of  ships  coming  in  unexpectedly  with 
the  object  of  creating  a  diversion,  sending  shells  higgledy-piggledy 
about  and  round  the  forts,  and  then  under  the  cover  of  the  smoke  and 
confusion  torpedo-boats  rushing  in  all  of  a  heap,  in  the  hope  that 
one  boat  will  get  through,  never  mind  what  becomes  of  the  rest. 
That,  I  think,  is  the  form  of  attack  that  we  must  especially  prepare 
for.  In  it  there  will  always  be  danger;  while  any  other  form  of  at- 
tack will  probably  be  doomed  to  failure.      (Applause.) 

DISCUSSION. 

The  Chairman: — I  will  now  ask  Admiral  May  if  he  will  open 
the  discussion  with  any  remarks  he  may  wish  to  make  upon  the  lec- 
ture. 

Rear-Admiral  H.  J.  MAY,  C.B. : — General  Slade,  ladies  and  gentle- 
men. The  point  which,  as  a  naval  officer,  I  consider  most  worthy  of 
discussion,  is  the  general  condition  of  an  attack  by  torpedo-boats  on 
a  ship  or  ships  in  harbour. 

We  consider  that  when  an  attack  is  made  on  a  ship  or  squadron  at 
sea  the  odds  are  fairly  balanced  with  regard  to  the  chance  of  the  boats 
succeeding,  but  immediately  the  ship  gets  into  harbour  the  pendulum 
swings  very  greatly  against  the  boats.  First  it  is  not  easy  to  find  a 
ship  in  harbour,  she  may  get  away  into  some  corner  where  it  is  very 
difficult  to  see  her,  again  she  can  get  her  nets  out,  she  can  have  the 
shelter  of  a  boom,  and  finally  there  are  the  garrison  gunners  on  shore 
who  will  attack  the  boats  as  they  come  in.  So  that  I  do  not  think 
that  the  ordinary  above-water  boat  is  such  a  dangerous  opponent  to 
a  ship  in  a  fortified  harbour  as  many  people  imagine,  nor  do  I  quite 
agree  with  what  has  been  said  on  the  question  with  reference  to  the 
dock  gate.  The  dock  gate  is  a  very  small  thing,  and  it  is  a  very  easy 
matter  to  rig  a  raft  or  small  boom  with  nets  across  the  dock  gate, 
when  an  attacking  boat  would  find  it  a  very  difficult  thing  to  get 
even  its  money's  worth  for  the  torpedoes  fired  out  of  an  attempt  made 
against  a  cassion  thus  protected.  But  conditions  are  changing;  we 
have  heard  a  little  about  submarine  boats  to-night,  and  we  shall  hear 
more  in  the  future.  Of  one  thing  I  am  sure,  that  the  above-water 
boat,  with  her  big  engines  and  her  great  vulnerability  to  guns,  is  not 
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upon  a  ship  at  anchor  where  speed  is  not  of  great  moment.  The  low 
speed  of  the  submarine  class  of  boat,  which  handicaps  her  at  sea,  is 
quite  sufficient  for  carrying  out  an  attack  in  harbour.  But  the  sub- 
marine cannot  be  dealt  with  by  guns  from  the  shore.  She  must  be 
met  afloat,  and  that  seems  to  me  to  be  the  pressing  problem  that  has 
to  be  solved  at  the  present  time. 

A  year  or  two  ago  it  was  true  that  owing  to  the  deadly  fire  of  Q.F, 
guns  it  was  quite  unnecessary  to  have  any  guard  boats  afloat.  But 
that  day  is  gone,  and  under  present  day  conditions  with  which  our 
gunners  have  to  deal,  the  defence  will  have  to  be  much  more  afloat 
than  it  has  been,  and  consequently  there  will  have  to  be  better  co- 
operation between  the  Navy  and  the  Army, 

We  have  many  instances  in  history  of  combined  operations  being 
Carried  on  just  on  the  edge  of  the  shore.  Those  operations  were 
Usually  successful  when  the  Navy  and  the  Army  worked  together 
harmoniously,  but  otherwise  there  was  confusion  and  failure.  When 
boats  are  used  it  is  essential  that  the  garrison  gunners  should  be 
familiar  with  the  officers  in  the  boats  and  that  the  naval  officers 
should  frequently  go  ashore  to  the  batteries.  There  must  also  be 
<roiTiplete  harmony  between  the  commanding  officers,  and  then  things 
^^jvill  go  well.  It  may  be  that  changes  in  organisation  are  desirable 
«o  promote  the  working  in  unison  of  the  two  services,  but  what  we 
liave  got  to  see  to  at  the  present  time  is,  when  we  are  fighting  together 
on  the  edge  of  the  water,  some  being  on  shore  and  some  afloat,  that 
-whatever  we  call  ourselves,  being  all  the  King's  officers,  we  must 
work  together  harmoniously. 

With  regard  to  the  question  of  the  guns  on  shore  for  opposing 
boats.  The  12-pr.  does  not  altogether  commend  itself  to  me  as  the 
most  satisfactory  defence  weapon.  A  gun  is  wanted  that  will  quickly 
stop  a  boat,  and  for  this  purpose  a  high  explosive  shell  is  the  best  pro- 
jectile. But  the  12-pr.  cannot  fire  lyddite.  An  ordinary  powder 
shell  hitting  a  boat  high  up,  passing  through  the  funnel  or  upper 
works  will  do  no  harm  at  all.  But  a  lyddite  shell  detonating  on 
funnel  or  venilator,  will  stop  the  boat.  The  cruisers  mentioned  by 
Mr.  Jane  have  6-inch  guns  as  well  as  3-prs.  and  it  is  the  former  gun 
that  is  most  deadly.  The  4'7"  gun  is  a  very  good  gun,  and  though 
such  guns  are  big  and  expensive,  there  is  much  in  their  favour, 
especially  when  combined  with  3-prs.  or  Maxims  for  attacking  the 
exposed  officers  and  men  on  deck.     As  long  as  people  in  the   torpedo 
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craft  know  they  are  going  to  be  fired  at  by  good  sized  shell,  they  will 
very  wisely  keep  as  high  up  as  possible  clear  of  anything  that  will 
make  splinters.  Those  men  can  all  be  knocked  out  by  a  Maxim. 
The  only  drawback  that  I  know  of  about  the  Maxim  is  that  the 
Maixm  makes  a  tremendous  glare  at  nights;  it  gives  one  continuous 
glare  of  flashes;  so  that  I  think  the  ideal  gun  is  the  smallest  gun  that 
can  fire  a  high  explosive  shell,  supplemented  by  something  in  the 
Maxim  way  that  will  put  a  lot  of  bullets  on  to  the  deck  of  a  craft  in 
a  very  short  time.  And  finally  there  is  the  counter  attack  to  be  con- 
sidered. 

I  can  hardly  conceive  that  if  you  have  a  considerable  naval  force  in 
harbour,  they  will  tamely  remain  on  the  defensive  doing  nothing. 
All  history  tells  us  that  what  the  enemy  fear  most  when  they  ap- 
proach a  British  harbour  is  not  the  excellent  guns  on  shore  and  the 
excellent  gunners  behind  them,  but  the  counter  attack  and  pursuit  on 
the  water,  which  makes  it  very  difficult  for  them  to  get  home  again, 
and  we  should  undoubtedly,  where  there  are  ships  in  harbour,  have 
a  certain  number  of  destroyers  or  similar  craft  not  only  to  deal  with 
submarines,  but  also  to  prevent  the  enemy's  boats  from  getting  back 
to  their  ports.  And  I  am  sure  the  gunners  will  realize  that  whatever 
the  designation  of  the  defenders,  and  whatever  their  uniform  and 
whether  they  work  afloat  or  on  shore,  it  is  above  all  things  necessary 
that  they  work  together.      (Applause.) 

Colonel  H.  BARRON,  R. A. : — General  Slade,  ladies  and  gentle- 
men, might  I  first  as  a  garrison  gunner  thank  Mr.  Jane  for  his  kind- 
ness in  coming  here  and  lecturing  to  us  as  he  has  done  this  evening. 
Last  year  when  he  lectured  on  the  defence  of  our  fortresses  he  gave 
us  the  greatest  possible  encouragement,  and  told  us  that  we  were  very 
likely  to  be  attacked  and  that  our  chance  would  come.  Admiral  May 
I  think  seems  to  take  the  contrary  view,  that  we  as  Garrison  gunners 
are  of  little  use  as  we  should  never  be  attacked. 

Mr.  Jane  has  mentioned  the  subject  of  the  co-operation  of  the 
Army  and  Navy  and  I  am  sure  nobody  more  heartily  wishes  for  it  than 
I  do.  And  he  also  mentioned  picket  boats  and  other  boats  which 
might  be  employed  about  our  harbours  to  protect  us.  I  can  only  say 
that  I  sincerely  wish  naval  officers  would  work  more  thoroughly  with 
the  soldiers  than,  according  to  my  experience,  they  do  at  present.  I 
was  present  at  the  torpedo-boat  manoeuvres  at  Milford  Haven  this 
year.  We  got  continual  warnings  from  the  look-outs  at  the  sentry 
beams  of    the   approach  of    apparently  hostile    torpedo-boats.     These 
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*«t.ttcr  proved  in  nearly  every  case  to  be  our  own  friendly  boats  which 
''^^^ere  either  returning  to  harbour  or  waiting  about  the  entrance  to 
^^^^atch  for  the  approach  of  an  enemy.  The  gunners  were  never  in- 
^^>rined  of  the  intention  to  use  these  boats  in  assisting  the  defence 
^nd  the  result  was  that  friendly  boats  were  occasionally  fired  at.  I 
'^a.ve  constantly  in  these  manoeuvres  seen  friendly  torpedo-boats  fired 
^^»   but  in  every  case  the  gunners  on  shore  were  not  to  blame. 

Then  Mr.  Jane  has  mentioned  the  subject  of  the  distribution  of 
that  is  to  say,  what  arrangements  should  be  made  to  insure  that 
hostile  craft  escapes  being  fired  on.  It  is  to  all  garrison  gunners 
^^  A^erv  difficult  problem.  It  has  been  talked  about  I  am  sure  in  every 
^^^^ast  fortress,  the  people  on  the  spot  have  discussed  it  and  they  have 
^^^tyised  what  they  consider  the  best  system.  I  think  it  must  depend 
^^^tirely  upon  local  considerations;  you  cannot  lay  down  any  hard  and 
^^st  rules  upon  the  subject.  The  only  thing  you  can  do  is  to  impress 
^^pon  everybody  the  importance  of  it. 

Xhen  Mr.  Jane  talked  about  the  lights  and  the  question  of  attack- 
*  «^g  our  lights.  I  must  say  I  think  myself  that  we  have  not  gone 
^Vjfficiently  into  the  question  of  shuttering  our  lights,  that  is  to  say, 
xitting  out  some  of  our  lights  until  they  are  really  required. 

It  need  not  be  nece^ary  to  expose  some  of  our  lights  till  the  actual 
orpedo-boat  attack  was  imminent.     We  must,  however,  be  certain  of 
.n  eflScient  system  of  warning  from  outside  of  the  imminence  of  the 
Lttack  or  the  defence  might  be  caught  napping. 
I  maintain  that  we  cannot  efficiently  protect  our  harbours  from  tor- 
;K3edo-boat  attack  unless  the  Navy  will  help  us  with  boats  for  scouting. 
Three  years  ago  I  was  at  Plymouth  during  naval  attacks  by  destroy- 
ers.    I   went    out    one   night  with  Captain    Hamilton,  who  was  in 
charge  of  the  flotilla,  and  just  outside  our  lights  there  was  a  destroyer 
at  anchor  without  lights  waiting  to  run  in  when  the  mist,  which  was 
very  probable,  came  on  in  the  early  morning.  The  gunners  are  tied  to 
their  guns,  they  cannot  go    out  in  boats  and  reconnoitre,  and  I  think 
it  is  highly  important    that  they  should    have    some    means  of    com- 
munication with  outside  to  show  if  anything  is  waiting  to  come  in. 
As  regards  the  question  of  the  12-pr.  gun  for  defence  against  torpedo- 
boats.     Some  few  years  ago  at  Shoeburyness  I  was  mentioning  to  a  dis- 
tinguished Admiral  the  number  of  hits  per  gun  per  minute  we  hoped 
to  get  on  a  torpedo-boat.     His  answer  was  **Why  talk  of  the  number, 
one  in  the  right  place  would  be  sufficient.'*     The  engine  room  space 
is,  I   believe,  something   like  ^  of   the  length,  and  one  12-pr.  shell 
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should  be  sufficient,  not  necessarily  to  sink  the  ship  but  to  stop  it. 
Of  course  we  have  other  ways  of  stopping  it,  either  by  driving  it  on 
mud,  or  by  the  destruction  of  the  personnel, 

I  think  it  is  a  pity  that  the  majority  of  the  old  heavy  muzzle  loading 
guns,  which  used  to  be  at  the  entrance  of  comparatively  narrow 
channels,  have  been  removed. 

Their  value  with  heavy  case  shot  against  torpedo-boats  has  been 
conclusively  proved  in  practice  recently  carried  out  at  Sheerness. 
All  officers  who  witnessed  the  practice  were  of  opinion  that  no  boat 
could  have  lived  in  the  hail  of  bullets. 

Then  Mr.  Jane  mentioned  the  subject  of  the  Army  having  full 
control.  I  am  sure  we  shall  be  delighted  as  soldiers  to  take  full  con- 
trol and  do  everything.  I  fear,  however,  that  his  suggestion  that 
gunners  should  take  out  the  torpedo-boats  and  the  sailors  take  the  shore 
defences  in  our  next  manceuvres,  might  be  an  expensive  one,  result- 
ing in  the  expenditure  of  some  of  the  boats. 

A  great  deal,  however,  is  being  done  and  valuable  information 
obtained  by  the  presence  of  Artillery  officers  on  torpedo-boats  when 
an  attack  takes  place. 

The  Chairman: — Ladies  and  gentlemen,  as  nobody  else  seems 
inclined  to  add  any  further  remarks  to  the  discussion  ^nd  .it  is  getting 
late,  I  think  I  may  sum  up  with  a  few  remarks  of  my  own. 

I  should  like  in  the  first  place  to  ask  Mr.  Jane  if  the  harbour 
entrances  which  were  attacked  at  Wei-hai-Wei  were  defended  by 
electric  lights? 

Mr.  JANE: — They  are  supposed  to  have  been  lit  from  lights  from 
the  fleet,  but  they  were  probably  defective  lights. 

The  CHAIRMAN: — Because  of  course  that  would  make  a  very 
great  deal  of  difference  to  the  facilities  of  entry  by  the  torpedo-boats. 

Mr.  JANE: — I  cannot  say  for  certain  how  they  were  lit,  but  there 
were  no  fixed  beams  certainly.  It  was  always  spoken  of  as  being 
quite  dark  as  they  came  in. 

The  Chairman: — Then  with  regard  to  picket  boats;  we  are  told 
that  in  war  time  the  land  defence  will  receive  no  assistance  whatever 
from  the  Navy  as  regards  scouting,  and  I  think  that  the  occasion 
which  Colonel  Barron  alluded  to  just  now,  when  friendly  boats 
scouted  outside  Milford  Haven,  was  strongly  in  opposition  to  all 
custom  and  to  what  would  really  occur  in  warfare.  The  question  of 
the  examination  service  has  never  been  touched  upon,  either  by  the 
Lecturer  or  during  the  discussion,  but  such  a  possibility  as  that  of  a 
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i  endly  boat  coming  in,  in  the  way  described  by  Colonel  Barron  would 
i  almost  an  impossibility  if  the  examination  service  had  been  carried 
correctly. 
Much  has  been  said  about  disguising  tordepo-boats,   but  I  am  of 
iDinion  that  this  will  not  be  resorted  to  in  time  of  war.       To  dis- 
viise  a  boat  by  adding  masts,  yards,  extra  funnels,   higher  bulwarks, 
c,  would  seriously   interfere  with   her  navigation  and  action,  and 
just   at  the  time  that  the  highest  speed  and    greatest  invisibility  is 
required,   the  boat  would  find  herself   hampered   by  these  additions. 
Tn  the  course  of  my  inspections,  I  have  seen   some  very  curious   dis- 
guises, and  one  was  in  the  case  of  a  destroyer.     They  put  an  extra 
funnel  in  her,  repainted  the  hull,  and  lit  her  steaming  lights,  and  then 
tow^ed  an  old  smack  towards  the  harbour,  with  the  result  that  directly 
she  got  to  the  examination  line  the  whole  thing  was  discovered,  and 
the  ruse  failed. 

Another  was  in  the  case  of  a  torpedo-boat  disguised  as  a  yacht. 
The  weather  was  very  calm,  there  was  no  wind  whatever,  but  at  one 
moment  she  was  at  a  bearing  of  about  280°,  and  in  two  or  three 
minutes  after  she  was  at  about  250°,  and  any  gunner  would  know 
that  that  boat  could  not  possibly  have  sailed  that  distance  in  so  very 
short  a  time.  I  do  not  think  any  disguise  which  hampers  a  boat's 
action  will  ever  be  adopted  in  time  of  war. 

With  regard  to  the  question  of  Maxims  in  quick  firing  batteries, 
I  think  they  are  necessary  in  Q.F.  batteries,  and  also  at  dock  en- 
trances. Mr.  Jane  mentioned  the  possibility  of  a  destroyer  throwing 
her  own  light  on  the  defender,  and  I  think  that  is  a  very  important 
matter.  I  saw  an  instance  of  that  very  thing  last  year,  and  drew  at- 
tention to  the  possibility  of  its  occurring  in  war,  asking  that  the 
question  might  be  considered.  The  destroyer  came  in  very  fast 
indeed  and  immediately  she  was  lit  up  she  opened  fire  with  all  her 
guns  and  turned  her  search-lights  on  the  batteries.  The  effect  was 
curious.  It  dazzled  all  the  men  in  the  batteries,  and  certainly  inter- 
fered with  the  laying,  but  I  think  the  lights  showed  her  up  to  such 
an  extent  that  she  must  have  been  sunk.  However,  what  struck  me 
most,  was,  that  she  appeared  to  draw  the  fire  of  all  the  batteries  just 
for  the  moment,  and  as  there  was  another  boat  behind  her,  which 
had  no  lights,  the  latter  certainly  had  a  very  good  chance  of  getting  in. 

As  regards  an  attack  by  torpedo-boats  on  dock  gates,  it  must  be 
remembered  that  the  outer  gates,  as  a  rule,  are  not  those  leading 
directly  into  the  dock  itself,  but  into  a  chamber,  or  outer  dock,  the 
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water  level  of  which,  is  the  same  as  that  of  the  harbour;  so  that 
when  a  submarine  or  torpedo-boat  has  forced  the  outer  gate,  he  still 
must  negotiate  the  inner  one,  which  is  his  real  objective,  and  to  do 
this  in  the  face  of  a  few  machine  guns  and  infantry  rifles,  and  im- 
peded by  the  debris  of  the  outer  gates,  will  be  a  hazardous,  if  not 
impossible  undertaking.     Speed  or  immersion  will  not  assist  him. 

I  quite  agree  with  what  Colonel  Barron  said  about  the  distribution 
of  fire.  I  consider  it  a  matter  of  the  very  greatest  importance,  and 
one  that  should  be  very  carefully  studied.  No  hard  and  fast  rules  can 
be  laid  down,  and  every  fortress  should  have  a  special  scheme,  worked 
out  with  regard  to  the  local  conditions,  viz.,  the  configuration  of 
the  coast  line,  the  position  and  breadth  of  navigable  channels,  rise 
and  fall  of  tide,  shoals  and  banks,  position  of  other  guns  of  the  de- 
fence, illuminated  areas,  arcs  of  search-lights,  &c. 

With  regard  to  what  has  been  said  about  the  co-operation  between 
the  two  services,  I  think  it  is  a  matter  that  is  receiving  the  consid- 
eration of  every  one,  and  I  notice  that  of  late  years  it  has  much  in- 
creased, especially  abroad,  where  the  officers  of  the  two  services  are  so 
much  more  thrown  together  socially.  When  commanding  the  Artil- 
lery at  Gibraltar,  the  Admiral  always  appointed  an  officer,  generally 
a  Gunnery  Lieutenant,  to  be  attached  to  my  staff  during  combined 
operations.  He  lived  with  me,  and  made  notes  of  bt)th  the  action 
taken  by  the  defenders,  as  well  as  what  the  enemy  did  from  a  de- 
fender's point  of  view.  This  was  of  great  assistance  to  me  in  draw- 
ing up  the  results  of  the  operations,  and  was  what  you  may  call  satis- 
factory co-operation.  I  recommend  that  this  should  be  done  oftener. 
(Applause.) 

With  regard  to  search-lights,  I  quite  agree  with  what  fell  from 
Colonel  Barron,  that  you  cannot  douse  the  lights  that  are  absolutely 
at  the  entrances  to  ports,  but  there  are  harbours  where  there  exists  a 
second  line  of  lights,  and  I  think  that  that  second  line  of  lights  in 
the  rear  of  the  others,  ought  to  be  kept  doused  until  the  alarm  is  given. 
A  point  which  has  not  been  touched  on  is  the  possibility  of  the  elec- 
tric light  emplacements  being  destroyed  by  gun  fire,  and  the  necessity 
for  their  better  protection.  This  is  a  serious  question,  as  it  is  quite 
possible  for  a  cruisers,  supporting  a  torpedo-boat  attack,  to  lay  out 
on  a  flank,  and  concentrate  her  fire  on  an  electric  light  emplacement, 
whose  light  is  not  directed  on  her. 

I  do  not  think  there  is  anything  more  I  can  add.  I  have  only  to 
thank  Mr.  Jane  very  much  for  the  lecture  he  has  been  kind  enough  to 
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give  us,  and  I  would  be  very  much  obliged  if  he  would  be  good 
enough  now  to  favour  us  with  any  remarks  he  may  have  to  make  upon 
the  discussion  that  has  just  taken  place. 

REPLY. 

Mr.  JaNE: — General  Slade,  ladies  and  gentlemen,  it  being  late,  I 
roust  keep  my  remarks  within  as  short  a  compass  as  possible.     With 
regard  to    the  question  of    dock   gates  which  was    referred   to  by  Ad- 
miral May,  I  think,  although  the  damage  that  might  be  done  may  be 
very  little,  the  point  is  that  there  seems  to  be  no  scheme  in  existence 
for  defending  them  at  the  present  moment.     The  ships  may  be  lying 
"1  harbour,  but  it   is  certainly  not    the  duty  of    the  ships  in  harbour, 
2S  things  are  now,  to   look  after  the    entrance   to  the  dockyard,  and 
there  are  no  forts  there  to    do  it,  and  that  is  why  I  am  suggesting  in 
particular  the  defence  of  dock  gates,  so  as  to  take  away  all  chances  of 
i^ischief  in  that  direction  as  far  as  possible. 

I  think  we  may  say  that  torpedo  defence   is  looked  at  by  the  Navy 

^s   an  entirely  naval  matter  and  by  the  Army  as  an  Army  matter — that 

's   to  say,  that    torpedo-boats    from  the   naval   officers'  point  of   view 

cc>iiie  in  simply  with  the  object  of  trying  to  smash  a  ship,  but  I  think 

^v-t^s  might  realize  the  fact  that    there  are  lots  of  things  they  might  do 

"^     the  way   of   mischief.     For    instance,   there    is    the   moral   mis- 

cJhfc  ief,  and  the  moral    mischief  they  might   do,  looking  at   the  matter 

^■T^tirely  from    a  torpedo  point  of    view  is    this: — Inside   Portsmouth 

*^ Arbour  there  are    ships  and    coal  hulks    and  other  things  which  they 

**■-■  ■ght    destroy,  and    the  moral    effect  of   this    would    be  very  great. 

^*^<'eed,  I  fancy  that  if  the  boats  got  inside  and  did  nothing  at  all,  the 

^^^t  that  they  had  been  in  would  be  a  moral  victory  of  value  to  them. 

T*hen  with  regard  to  the  question  of  divided  control,  that  is  a  mat- 

^  which  I  feel    very  strongly   upon    and    have  written  a    good    deal 

^lit.     It  appears  to  me  that  we  may  make   as  pleasant  compromises 

M/e  like  and  we  may  possibly  devise  some  means  by  which  the  two 

ices  might  act  generally  in  unison,  but  there  is  no  guarantee  that 

^^y  would  do  so,  and  although  we  may  hope  and  say  that  they  should 

^    ^uite   agreed  with   regard  to  the  line  of    defence,  the   question  of 

^^cnce  is  such  a  very  vague  subject   and   a  subject   upon  which   so 

*^^riy  opinions  exist,  that  it  is  quite  likely  the  two  arms  would  hold 

^'^rnetrically  opposite  opinions.     If  they  do  what  is  going  to  happen 

*^    trhe  defence?     We  rather  ignore    this  and  leave  it  to  luck.     We 

sjrnply  say  we  hope  it  will  be  all  right,  but  I  do  not  think  we  can  be 
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sure  of  securing  that  unison  to  which  I  have  just  referred.  As  long 
as  we  have  got  a  system  that  part  of  the  defence  has  got  to  be  looked 
after  by  one  arm  and  part  has  got  to  be  looked  after  by  the  other  arm, 
each  having  different  ideals,  we  run  grave  danger.  I  am  still  of  opin- 
ion that  the  proper  role  of  the  Garrison  gunner  is  hot  the  mere 
'^privilege  of  rendering  the  Navy  such  assistance  as  he  may  be  able  to 
supply."  I  cannot  but  feel  that  that  is  a  very  wrong  view.  We  have 
to  think  of  facts  as  they  are  to-day — it  is  no  good  bothering  about  how 
the  thing  worked  in  the  Nelson  period.  In  the  next  war,  ships  com- 
ing into  harbour  will  come  with  crews  dead  beat,  and  they  will 
come  to  rest  these  crews.  I  think,  therefore,  that  the  entire  defence 
of  the  harbour  should  be  left  to  the  military;  if  the  matter  be  left  un- 
decided till  war  is  on  us,  a  muddle  is  the  best  that  we  can  expect. 
I  can  see  nothing  in  divided  control  except  assistance  to  the   enemy. 

Then  upon  the  question  of  the  12-pr.  and  the  single  hit,  except 
in  the  case  of  hitting  a  boat,  I  am  afraid  I  must  disagree  with  Colonel 
Barron  on  the  ground  that  I  do  not  think  anybody  in  the  Navy  would 
believe  it.  A  great  deal  of  study  has  been  given  to  the  question  of 
how  much  hitting  boats  can  stand,  and  I  found  that  all  of  those 
whom  I  have  ever  consulted  upon  the  subject  are  strongly  of  opinion 
that  it  is  absolutely  impossible  to  sink  a  boat  right  away  with  any- 
thing less  than  a  6-inch.  Their  contention  is  that  if  a  boat  is  coming 
in  at  the  rate  of  30  knots  her  way  will  carry  her  on,  and  that  is  what 
they  base  the  thing  upon.  The  average  torpedo  man  is  of  course  in 
danger  of  being  unduly  enthusiastic  about  his  craft.  Still,  I  fancy  it 
will  be  safer  for  gunners  to  think  boats  more  difficult  to  sink  than 
they  actually  may  be  than  to  hold  the  opposite  opinion,  and  so  under- 
estimate the  attack. 

The  question  with  regard  to  Maxims  which  was  raised  by  General 
Slade,  I  have  already  referred  to  before.  About  the  dockyard  gates 
and  the  protection  of  all  things  inside  the  harbours,  and  the  thinking 
out  of  all  these  matters.  I  think  the  main  question  is: — ^What  will 
be  the  effect  of  the  attack;  what  will  the  enemy  be  going  for;  what 
mischief  can  he  do  if  he  gets  inside?  To  apply  this  to  every  base 
and  then  to  guard  in  the  case  of  every  individual  harbour  against  the 
particular  attack  that  threatens  it  most.      (Applause.) 

The  Chairman: — Ladies  and  gentlemen,  I  will  now  ask  you  to 
allow  me  to  close  the  meeting  with  a  vote  of  thanks  to  Mr.  Jane  for 
his  very  interesting  lecture.      (Cheers.) 
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MAJOR-GENERAL  SIR  HUGH  MacCALMONT,  K.C.B., 

in  the  Chair. 


In  a  lecture  limited  in  duration  to  one  hour  it  would  be  impossible 
to  treat  the  subject  of  Coast  Defence  in  detail;    I   therefore   confine 
myself   first   to   a  general   outline   of  the  principles  on  which,  in  my 
opinion,  coast  defence  should  be  based,  and  follow  with  an  illustra- 
tion of  the  application  of  those  principles. 

•A  statesman  has  recently  told  us  that  he  could  never  get  an  answer 
to  the  question:  ''What  is  the  object  of  the  British  Army?*'  At  last 
we  seem  to  be  agreed  that  to  answer  the  question  correctly  it  is  nec- 
essary to  study  our  whole  Imperial  position.  Only  when  we  have 
done  that  can  we  arrive  at  a  sound  decision  as  to  the  size  and  con- 
stitution, not  merely  of  our  Army,  but  of  all  the  Services  connected 
with  national  defence. 

I  asked  myself,  ''What  is  the  object  of  coast  defence,  what  should 
be  its  nature,  and  what  its  extent?"  and  I  came  to  the  conclusion  that, 
like  the  rest  of  the  Services  connected  with  national  defence,  it 
should  be  treated  on  the  broadest  lines,  because  its  object,  nature  and 
extent  will  depend  on  the  relative  power  of  our  Navy,  and  the  objects 
for  which  that  Navy  exists. 

My  argument  is  as  follows: — 

1.  It  is  of  vital  importance  to  us  to  have  command  of  the  sea,  in 
order  to  keep  open  our  Imperial  communications  and  protect  our 
seaborne  trade.  If  we  fail  in  that  we  fail  in  all,  and  coast  de- 
fence would  be  worthless. 
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2.  As  we  must  keep  command  of  the  sea,  we  do  not  require  coast 
defence  to  protect  us  from  invasion  by  a  large  Army;  the  utmost 
that  w*e  need  fear  is  raiding  by  small  forces,  which  can  most 
cheaply  be  met  by  placing  small  mobile  garrisons  near  such  points 
as  are  of  sufficient  importance  to  tempt  a  raid. 

3«  In  order  to  keep  command  of  the  sea,  it  is  necessary  to  secure 
pennanently  throughout  a  war  those  harbours  whence  our  Navy 
draws  it$  ships,  its  men,  and  its  stores,  and,  in  order  to  give 
freedom  to  our  seaborne  trade,  it  is  necessary  to  secure  our  princi- 
pal commercial  ports. 

4,  If  we  relied  on  our  sea-going  fleets  to  secure  permancntiy  the 
safety  of  our  naval  basses  and  our  chief  commercial  ports,  it  would 
be  necessary  to  have,  within  striking  distance  of  each  such 
place^  a  fleet  e^ual  to  the  whole  fleet  of  the  cncmr  in  being  at 
each  period  of  a  wai — a  wholly  impossible  idea. 

5v  It  ftr  poc$$ihle  to  secure  the  karbouis  by  defences  placed  on  or 
Ka$ed  on  the  land,  without  inordinate  expense. 

The  hist  KMur  points  I  oons^ider  tniisms  which  icquiie  nmclf  to  be 
stated:  the  la$t  point,  howerer,  requires  to  he  suppoitod. 

Tlie  truth  ol  the  point  depends^  on  two  main 
oilier  tK>  sec^ue  our  hariwiurs  br  land  delencess  it  is 
kave  anytli:!^  like  the  powes-  whidi  wouM  he  leiiuiied  if 
$K?de^  o*  a  ieet.  because  tW  ftmi  deMices  neeii  onfar  kap 

l^>wer  ^o»  e»$«ae  tkat  an  enewir  wtll!!  s«Aa-  sMffe  Boss  an  gywing  posses^ 
s^iMi  <«  tW  AudSMur  tlian  w^  wtHH  ^scAer  W  lossn;^  posbcsbmu  TW 
^t^ti^l  <tt  ^W  OMfiC  <3eienoe  <i»t  a  OMncnr  ilske  onss^  windk  kns  to 
setaiin  K^wimni!  «eit  dbe  :$i»l  ^ws  mx  .ac^veniloai  tribe .mupgiini  its; 
w«i[ixsc  ^MtmM^c  ;p«Kt:  iit  is^  <Q:ficiienc  ;«)  ^oeMil  ca^ii  pntt  ■jliiitli 
>^  iA$  toKQ^ctaoKe^     As^  ?ar  Jt>   I  ka^c^r.  rdiiis  dkeeecm.  mm  mkidk 

!jicei£::  5tic  cvmnsv*ii^-!$essie  V.k  »fuu:3t:  ai>«cc  tnarjrdfee 
tMC  w^  la?«e^  luj^er  xttt-Sm  :ai:-Tn9vrram:  7ii;ft:es  as 


m««t  m^v^ctaoicf^  Xnne  tto  IitS8^  J  rr  ojk  ::::t  :>  vM 
^^nc  t-ii?  7ra!C w?  -imc  t3t?  rrjg4nr  ^wc  c  :«duuu£  » 
^i^«5^fi3«T  ,tt^«>  IMC  J^mjv  *?r  .asoenc^  jv  jl  fcs:,.  }«^r3nsr  Ae 

o^u&c  wt^tctj  i^  c-nmi«r5*x  »(rr  xtjfRoc^  tk  x  "fesr  s> 
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only  do  we  require  less  power,  but  that  this  lesser  power  can  be  ob- 
tained on  land  at  far  less  expenditure  in  men  and  money. 

Apart  from  the  axiomatic  reasons  that  on  the  land  you  have  not  to 
build  expensive  vessels  to  float  your  works,  there  is  a  reason  which 
requires  argument  in  support. 

Within  its  arc  of  fire,  one  gun  on  land  was  always  superior  to  one 
gun  on  a  ship,  owing  to  its  stable  platform,  and  the  fact  that  such 
platform  could  not  be  sunk.  I  make  the  reservation  contained  in  the 
words,  ''within  its  arc  of  fire,"  because  the  ship,  being  mobile,  could 
sometimes  place  itself  outside  the  arc  of  fire  of  the  guns  of  the  de- 
fence and  yet  bring  its  broadside  to  bear  on  them;  but  this  advantage 
usually  existed  when  short  lines  of  defence  were  dealt  with;  against 
long  lines  it  should  have  been  rarely  possible. 

The  often  expressed  view  that  in  smooth-bore  days,  ships  were 
superior  to  shore  batteries  arose  from  forgetting  that  success  was 
almost  invariably  due  to  superiority  in  number  of  guns.  People 
knew,  but  did  not  realise  that  even  two-deckers  had  an  average  of 
about  70  guns  apiece,  so  that,  counting  even  but  one  side,  three  sail 
of  the  line  had  a  broadside  of  over  100  guns.  Did  anyone  ever  hear 
of  a  line  of  batteries,  having  100  guns  on  the  water  front,  being  re- 
duced by  three  ships;  or  of  any  important  case  where  the  relative 
number  of  guns  available  were  in  similar  proportions? 

In  those  days  ships  had  greatly  concentrated  gun  power,  which, 
when  they  could  lie  close  to  a  low  battery,  enabled  them  to  overwhelm 
the  defence  by  sweeping  the  parapets  or  pouring  projectiles  through 
the  embrasures;  but  this  concentration  of  power  could  have  been 
given  to  the  shore  batteries  quite  easily.  It  was  not  often  given, 
because  open  earthworks  were  so  much  cheaper. 

Whenever  it  was  possible  to  defend  navigable  waters  by  placing  guns 
at  a  high  level,  then  the  land  gun  entirely  dominated  the  gun  on  the 
ship.  As  the  ship  had  to  lie  off  at  least  as  far  as  to  enable  its  own 
guns  to  hit  the  battery,  it  was  no  longer  possible  for  it  to  sweep  clear 
even  open  earthworks.  Hits  on  the  ramparts  inflicted  little  or  no  dam- 
age; to  effect  anything  a  gun  or  an  individual  man  had  to  be  hit 
directly,  npt  an  easy  thing  at  some  distance  with  inaccurate  smooth- 
bore  guns  fired  from  an  unstable  platform;  while  the  land  gun  had 
still  a  target  it  could  not  miss,  for  every  hit  on  the  ship  was  effective. 
A  consequence  of  these  facts  was  that,  at  high  levels,  it  was  no  longer 
necessary  to  shelter  land  guns  by  placing  them  behind  the  parapets  and 
making  them  fire    through   embrasures;   but    they  could    be   placed 
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en  barbette^  thus  largely  increasing  their  arcs  of  fire,  and  rendering  it 
rarely  possible  for  a  ship  to  take  up  a  position  whence  it  could  hit 
the  battery  without  being  hit  back.  In  the  well-known  case  of  the 
naval  attack  on  Sebastopol,  the  Wasp  and  Telegraph  batteries,  which 
were  115  feet  above  water,  beat  off  with  their  ten  guns  of  which  they 
lost  but  one,  two  of  our  ships,  mounting  altogether  140  guns,  say  70 
on  the  broadside,  and  then  caused  the  abandonment  of  the  whole 
attack. 

The  introduction  of  rifling  increased  the  advantage  of  the  land  gun, 
because  fighting  could  commence  at  longer  ranges,  because  the  in- 
creased length  of  effective  range  enabled  a  channel  to  be  defended 
from  a  larger  choice  of  positions,  and  because  the  increased  accuracy 
of  the  gun  could  be  more  fully  taken  advantage  of  from  a  stable  plat- 
form. All  these  advantages  increased  as  the  range  and  accuracy  of 
rifled  guns  increased  after  their  first  introduction. 

The  invention  of  automatic  sights,  which  require  a  stable  platform, 
has  once  more  favoured  the  land  gun,  where  high  positions  are  avail- 
able. The  principle  of  the  automatic  sight  can  be  illustrated 
by  Fig.  1. 


Fig.  2. 


Assume  a  gun  at  A  and  a  target  at  B,  then  the  line  A  B  is  the  line 
of  sight.  If  you  know  the  height  of  A  above  water  and  know  the 
depression  of  the  line  of  sight,  you  know  the  range.  If,  then,  you 
can  arrange  that  as  the  sights  move  vertically  the  gun  will  move  simul- 
taneously in  such  a  way  as  always  to  have  the  elevation  above  the  line 
of  sight  corresponding  to  the  range,  then  the  gun  layer  has  but  to 
bring  his  sights  to  bear  and,  without  estimating  the  range,  or  wait- 
ing to  have  the  range  passed  to  him,  or,  in  either  case,  having  to  alter 
his  sights  to  suit  the  range,  his  gun  has  the  proper  elevation. 

The  principle  was,  of  course,  always  known,  the  difficulty  was  to 
apply  it,  for  it  demanded  not  merely  seperate  sighting  gear  for  each 
pattern  gun,  but  for  each  pattern  at  every  different  height  above 
water.  It  also  demanded  almost  perfect  mechanism  in  the  mount- 
ings, and  almost  perfect  accuracy  in  the  laying  of  the  platform.     But 
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when  quick-firing  mountings  and  rapid  loading  arrangements  were  in- 
vented, the  advantage  of  having  some  quick  method  of  aiming  became 
strongly  apparent,  and,  owing  to  the  development  of  mechanical 
engineering,  the  problem  was  solved,  in  large  measure  by  Sir  George 
Clarke,  whose  name  now  looms  so  largely  before  the  public. 

Such  is  the  theory  of  automatic  sighting;  how  about  the  practice? 
I  am  not  a  gunnery  expert;  but  I  have  seen  practice  with  both  the  old 
and  the  new  sights,  and  can  say  that  when  I  first  saw  practice  with 
the  latter  I  was  literally  astonished.  With  sufficient  height  relatively 
to  the  range,  I  thought  the  efficiency  of  the  firing  was  at  least  doubled. 

Theoretically,  of  course,  automatic  sighting  is  accurate  from  any 
height  above  the  water;  but,  like  all  things  made  by  man,  it  is  in 
practice  liable  to  error.  When  the  angle  of  depression  of  the  line  of 
sight  is  very  small  then  a  small  error  in  sighting  will  cause  a  large 
error  in  range,  and  as  a  result,  fire  with  the  ordinary  sights,  though 
slower,  might  be  more  effective;  hence  the  necessity  for  height  if  the 
advantages  of  the  sights  are  to  be  properly  utilised.  I  am  not  prepared 
to  lay  down  law — I  leave  that  to  some  gunnery  expert — but  as  an 
indication  to  those  present  who  would  like  to  have  some  idea  of  the 
matter  I  can  state  that  from  a  height  of  60  feet  with  medium  guns 
good  practice  can  be  made  with  automatic  sights  up  to  a  range  of  a 
mile  and  a  half.  From  a  height  of  240  feet  the  range  might  be  about 
three  miles.  Realise  then  the  advantage  of  being  able  to  follow  the 
ship  through  your  sighting  telescope  always  having  the  range,  and 
always  ready  to  fire  when  the  gun  is  loaded,  and  you  will  have  a  good 
idea  of  the  position. 

From  the  foregoing  series  of  arguments,  I  submit  that  I  may  thus 
sum  up  my  case  so  far  as  it  has  gone.  That  coast  defence  with  us 
must  be  wholly  subsidiary  to  naval  requirements,  using  the  word 
''naval"  to  cover  both  our  war  and  mercantile  marine;  that  coast 
defence  resolves  itself  in  our  case  to  harbour  defence;  that  though  we 
must  have  command  of  the  sea  we  cannot  rely  on  having  that  command 
everywhere  at  the  same  time  throughout  a  war  without  intolerable 
expense,  and  that  hence  some  cheaper  form  of  securing  our  naval  bases 
and  our  principal  commerical  harbours  than  defence  by  fleets  is  nec- 
essary; and,  finally,  that  this  coast  defence  can  be  provided  without 
extravagance  by  land  works  because  at  each  harbour  it  is  only  necessary 
to  provide  defensive  power  proportionate  to  the  importance  of  that 
harbour  and  because  such  power  as  is  required  can  be  provided  on 
land  incomparably  cheaper  than  on  the  water. 
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Having  stated  the  principles  on  which  I  think  our  coast  defences 
should  be  based,  I  will  give  an  illustration  of  the  method  in  which 
they  might  be  carried  out  in  an  imaginary  case,  indicating  how  at 
almost  every  step  our  two  great  Imperial  interests,  naval  supremacy 
and  freedom  of  commerce,  should  guide  our  arrangements. 

Let  us  consider  the  case  of  an  imaginary  harbour  ,with  two  en- 
trances, to  illustrate  an  important  point.     See  sketch,  p.  114. 

It  can  be  readily  understood  that  a  simple  way  of  defending  a 
harbour  is  to  block  it  altogether  against  entrance,  as  the  Russians 
did  at  Sebastopol;  but  that  if  we  have  to  afford  free  ingress  and  egress 
to  our  friends  and  deny  them  to  our  foes,  the  problem  requires  more 
complicated  and  more  expensive  arrangements. 

With  us,  harbour  defence  must  be  entirely  subsidiary  to  the  inter- 
ests of  our  war  and  mercantile  marine,  and  hence  we  cannot  adopt 
the  cheap  passive  defence  except  where  a  harbour  has  two  entrances, 
when  possibly  it  might  be  admissible  to  adopt  that  form  at  one 
entrance.  If  this  be  done  it  should  be  no  secret;  the  fact  should  be 
publicly  announced. 

In  the  case  we  are  considering,  I  assume  that  one  entrance  may  be 
closed  to  both  friend  and  foe.  As  the  navigation  of  the  western  en- 
trance is  easier  than  that  of  the  eastern,  I  choose  it  as  the  one  to  be 
kept  open,  thus  sacrificing  the  purely  defensive  view  to  the  require- 
ments of  our  own  ships.  A  nation  with  a  weaker  Navy  and  less 
dependence  on  its  seaborne  trade  might  very  well  reverse  the  procedure. 
At  the  western  entrance  every  step  taken  must  be  subsidiary  to  the 
necessity  for  affording  reasonably  free  passage  to  our  own  ships. 

I  assume  that  the  harbour  has  importance  on  the  whole  equal  to 
that  of  Plymouth,  which  has  an  important  dockyard  on  its  shores. 

The  accompanying  sketch  will  enable  those  who  are  not  experts 
to  realise  what  I  mean  when    I  use  the  term  '^combined  arc  of  fire." 


Combined  arc 


J^-2. 


The  figure  represents  a  ground  plan  of  a  battery.  From  a  centre  on 
the  right  front  there  are  two  lines  drawn,  making  an  angle  of  140*^ 
between  them,  and  a  similar  pair  of  lines  on  the  left  front.  These 
lines   represent   the  limits  of  the  arcs  of  fire  of  guns  pivoting  on  each 
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centre  respectively.  The  inner  lines  cross  in  the  centre,  making 
again  an  angle  of  140°.  Now,  the  outer  area  beyond  the  crossing 
enclosed  between  these  two  lines  is  within  the  combined  arc  of  fire, 
that  is  to  say,  that,  as  in  Q.F.  batteries,  the  gun  on  the  right  may 
not  fire  within  20^  of  the  direction  of  the  one  on  the  left  and  vice 
versa,  only  the  area  I  have  just  defined  is  under  the  fire  of  both  guns. 

It  is  not  considered  admissible  to  place  Q.F.  guns  closer  than  40 
feet  apart.  My  own  opinion  is  that  the  distance  should  not,  except 
for  strong  reasons,  be  less  than  50  feet,  on  account  of  the  eflfect  of 
noise  and  blasts  from  a  gun  fired  so  nearly  in  one's  direction  as  20°, 
because,  though  small,  they  are  rapid-firing  guns.  With  medium 
guns  the  distance  apart  is  100  feet,  and  with  heavy  guns  150  feet,  and 
as  both  heavy  and  medium  guns  may  not  fire  within  30°  of  the  direc- 
tion of  an  adjoining  gun,  the  combined  arcs  of  fire  are  reduced  to  120  . 

I  have  described  these  arrangements  in  some  detail  because  I  would 
like  to  add  an  opinion  to  the  effect  that  though  the  distances  suffice 
when  a  detachment  has  only  one  gun  other  than  its  own  in  the  same 
group,  they  do  not  suffice  when  there  is  a  gun  hammering  away  at 
each  side.  I  would  like  to  see  all  guns  in  groups  of  two,  and,  when 
there  is  more  than  one  group  on  the  same  terreplein  and  on  the  same 
general  front,  I  would  give  spaces  between  groups  at  least  50  per  cent 
greater  than  the  interval  between  the  guns  of  each  group. 

To  return  now  to  my  harbour,  I  will  deal  mainly  with  the  western 
entrance,  which,  as  it  has  to  be  kept  open,  is  the  more  important. 

The  line  A  B  indicates  the  ordinary  course    of  navigation  taken  by 
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ships  entering  the  harbour.  In  our  case  it  would  be  wrong  to  alter 
or  interfere  with  freedom  of  navigation  along  that  line;  it  should  be 
kept  well  clear  of  obstruction  and  no  defence  light  so  powerful  as  to 
dazzle  the  eyes  of  pilots  should  be  allowed  to  shine  too  directly 
along  it. 

The  necessity  for  giving  freedom  of  navigation  to  our  own  ships 
raises  the  question  of  distinguishing  friend  from  foe.  It  is  a  very 
difficult  question. 

Some  years  ago,  during  naval  manceuvres,  I  comma/ided  at  a  de- 
fended harbour,  my  main  duty  being  to  try  a  method  of  meeting  the 
difficulty.  The  method  ^was  found  too  complicated,  and  has  been 
abandoned.  Though  I  may  not  even  now  describe  the  method  tried, 
I  should  like  to  say  something  about  what  took  place. 

On  two  occasions  the  defence  gunners  fired  on  ships  belonging  to 
our  own  side,  and  a  special  correspondent  of  the  Times  wrote  a  series 
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of  diatribes  against  the  military  on  the  strength  of  a  signal  which 
had  been  communicated  to  him.  I  wrote  shortly  in  reply  to  the 
effect  that  as  the  instructions  governing  the  entrance  into  defended 
harbours  in  time  of  war  were  strictly  confidential,  the  correspondent 
could  not  know  what  he  was  writing  about.  I  did  not  then  add» 
what  I  now  can»  as  the  system  has  been  abandoned,  that  the  corres- 
pondent's ignorance  was  so  complete  that  the  answer  to  his  diatribes 
was  contained  in  the  very  signal  which  he  took  as  the  foundation 
for  them. 

The  correspondent's  letter  started  off  a  host  of  self-constituted  author- 
ities. One  original  person  said  that  no  matter  who  was  to  blame  it 
would  be  little  satisfaction  to  the  nation  if  it  lost  two  of  its  own 
ships  in  time  of  war.  Good  heavens,  what  on  earth  were  we  doing 
but  trying  a  method  of  preventing  that,  and  how  could  we  try  the 
method  if  we  did  not  rigidly  adhere  to  its  instructions?  Did  the 
man  really  think  that  our  gunners  are  to  recognise  all  our  own  ships  even 
in  the  dark,  and  pass  them  whether  they  comply  with  the  regulations 
or  not?  Please  understand  that  I  am  not  saying  who  failed.  That 
is  not  necessary  in  this  case,  for  the  writer  said  it  did  not  matter  who 
was  to  blame. 

Another  individual  of  the  same  class  took  up  the  text.  I  must 
mention  one  of  his  charges,  as  it  is  instructive.  In  the  course  of 
pointing  out  that  our  methods  of  coast  defence  in  some  wa5rs  were 
foolish,  inasmuch  as  they  were  more  injurious  than  advantageous,  he 
said  that  it  was  our  practice  to  disregard  the  necessities  .of  our  own 
ships  and  sometimes  threw  powerful  search-lights  in  the  eyes  of  navi- 
gators so  that  they  could  not  see.  Such  may  have  been  done  in 
making  trials;  but  so  little  truth  is  there  in  the  charge  that  I  need 
only  answer  that,  for  upwards  of  seven  years  at  least,  no  defence  light 
has  been  permanently  installed  without  the  Board  of  Trade  being  first 
informed  of  the  position  of  the  light  and  the  direction  in  which 
it  is  intended  to  shine,  and  permission  obtained  for  erection. 

Lieut.  Colonel  Maude,  lecturing  recently  at  Aldershot,  condemned 
the  scurrility  with  which  the  officers  of  our  Regular  Army  were  at- 
tacked by  many  special  correspondents  during  the  recent  war.  Though 
it  is  often  the  privilege  of  *^Our  Own"  to  be  wise  after  the  event, 
how  very  wrong  he  often  is  even  when  he  has  that  privilege.  Their 
very  profession  induces  among  gentlemen  of  the  Press  an  effort  at 
omniscience,  with  the  consequent  tendencies  to  dogmatic  judgement 
on  matters  of  opinion, and  pretence  at  knowledge  when  they  don't  know. 
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I  have  said  that  the  system  tried  was  abandoned.  I  do  not  know 
what  the  present  system  is;  all  I  know  is  that  it  is  something  very 
unlike  the  one  tried  by  me.  But  I  must  give  a  general  idea  of  what, 
in  my  opinion,  must  be  included  in  any  system  in  order  to  show 
Jiow  it  governs  the  whole  scheme  of  defence  against  large  ships. 

Near  the  mouth  of  every  defended  harbour  there  would  be  a  war 
signal  station.  So  far  from  trying  to  keep  its  position  secret,  I  would 
during  peace  publicly  announce  the  position  in  which  it  would  be 
placed.  The  duty  of  this  signal  station  would  be  to  communicate 
with  every  ship  approaching  the  harbour.  Everything  secret  in  the 
way  of  communication  would  be  here  carried  out.  If  the  replies  of 
the  ship  were  satisfactory,  it  would  be  given  permission  to  keep  on 
its  course;  if  not,  the  batteries  would  be  informed  so  as  to  fire  at  or 
to  warn  off  the  ship.  It  follows  that  batteries  should  be  placed  so 
as  to  command  as  far  as  possible  the  whole  area  within  the  purvie>y 
of  the  signal  station.  Merely  to  give  satisfactory  answers  to  the  sig- 
nal station  ought  not  to  give  complete  entrance;  it  should  only  allow 
vessels  to  enter  an  area  wherein  they  can  be  boarded  and  examined. 
As  the  weather  would  often  prevent  this  being  done  in  the  open  sea, 
the  examination  area  must  be  fairly  sheltered.  The  inner  limit  of 
this  area,  which  should,  in  my  view,  be  made  publicly  known  for 
every  defended  port  during  peace  should  be  a  line  with  a  definite 
bearing  from  some  point  which  is  marked  on  all  charts.  Ships  crossing 
the  line  without  authorisation  would  be  fired  on.  Manifestly,  to 
guard  against  a  ruse,  strong  defences  should  exist  to  cover  some  area 
behind  this  line.* 

Whatever  the  system  adopted,  I  can  say  with  absolute  conviction 
that  all  the  arrangements  governing  the  entrance  to  defended  ports  in 
time  of  war  should  be  in  charge  of  the  Royal  Navy.  The  Army 
should  have  nothing  to  do  with  them,  except  when  informed  by  the 
Navy  to  fire  at  an  inimical  or  warn  off  a  doubtful  ship.  One  great 
point  is  that  the  regulations  should  be  so  clear  and  so  well  known 
that  friendly  vessels  can  make  no  mistake. 

Now,  as  to  the  application  of  this  system  to  the  harbour  we  are 
considering.  I  place  the  signal  station  on  Signal  Point,  which  I 
prefer  to  Marconi  Hill,  which  is  often  enveloped  in  mist;  besides  we 
want  the  closest  inspection.  As  to  the  examination  area,  mere 
inspection    of    the  plan  indicates  that  the  narrow  part  between  West 

*It  must  not  be  thought  that  this  forms  a  complete  scheme,  it  is  only  a  portion  of 
a  scheme;  there  would  necessarily  be  many  other  regulations. 
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Flat  and  East  Hill  is  capable  of  strong  defence,  while  outside  it  is  a 
fairly  well  sheltered  area.  I  therefore  assume  that  the  Navy  would 
be  asked  to  fixed  a  well-defined  line  across  the  channel,  a  little  dis- 
tance below  the  narrows,  so  as  to  give  time  to  the  defence,  and  yet 
not  so  far  down  as  to  unduly  limit  the  area  in  which  the  examination 
will  take  place. 

JMAGmARY  HABBOUR. 


i  fordiscussingthe  ques- 
o  be  placed  or  not  is  purely 


The  point  I  have  now  reached  is  a  good  o 
tion  of  a  mine-field,  Whetheramine-field  is 
a  naval  question.  If  not  provided,  the  gun  defence  must  be  stronger. 
In  this  case  I  assume  that  it  will  be  provided,  and  naturally  place  it 
across  the  narrow  part.  Again  you  may  ask — Will  our  own  ships  run 
risks?  Practically  none.  I  am  divulging  no  secret  when  I  say  that  no 
nation  dreams  of  using  mines  which  explode  on  mere  contact;  if  they 
did,  there  would  be  many  cases  of  rhe  sapper  being  hoist  with  his  own 
petard.     Contact  mines  are  more  dangerous  to  friend  than  foe — the 
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latter  may  not  come  near  them,  the  former  would  have  a  ticklish  job 
in  laying  and  removing  them.  All  mines  are  fired  by  an  act  either 
as  deliberate  or  nearly  as  deliberate  as  firing  a  gun.  But  as  there  are 
objections  in  our  case  to  a  continuous  mine-field.  The  main  ones 
are  that  our  own  ships  passing  in  and  out  would  damage  the  mines  and 
their  connections,  while  the  cables  might  entangle  the  screws  of 
passing  vessels.  For  these  and  other  minor  reasons  we  should  have 
a  friendly  passage  through  the  mine-field  along  the  ordinary  course  of 
navigation.  The  width  of  that  passage  should  be  fixed  by  the  Navy 
and  the  Board  of  Trade,  but  I  can  conceive  no  case  when  it  would 
be  necessary  to  make  it  more  than  300  yards  wide.  In  the  case  in 
point,  its  sides  might  be  150  yards  at  either  side  of  the  line  A  B,  in 
which  case,  as  the  channel  at  the  narrows  is  about  1,200  yards  wide, 
three-fourths  of  it  would  be  absolutely  barred  to  big  ships,  and  only 
be  passable  to  torpedo-boats  if  they  were  prepared  to  sacrifice,  not 
merely  the  leaders,  but  a  second  and  possibly  a  third  line  as  well,  a 
loss  that   would  probably  act  as  a  strong  deterrent. 

But  as  regards  torpedo-boats,  we  Want  to  be  ^^sure'* ;  probable  safety  is 

not  sufficient.  We  may  not  interfere  with  the  friendly  channel, but  surely 

We  can  anchor  booms  behind  the  two  mine-fields, along  the  line  between 

the  north  corners  of  East  Hill  and  West  Flat.     As  the  channel  is  1,200 

Vards  across,  and  the  friendly  channel  300  yards  wide,  this  would  mean 

two  booms,   one  about  500  yards,  and  the  other  about  400  yards  long. 

Such    booms  would  so  back  up  the  mine-field  that  we  could  say  with 

bsolute  certainty  that  no  torpedo-boats  could  get  in  except  through  the 

riendly  channel.     The  booms  would  have  an  incidental  advantage,  be- 

ause  they  would  force  bargees  and  such  like  truculent  navigators  to  keep 

clear  of  the  mine-field,  which  they  might  otherwise  damage  in  passing. 

I  read  the  other  day  a  review  of  an  American  book  on  Coast 
Defence,  from  which  I  gathered  that  the  author  proposed  to  place  a 
mine-field  out  to  sea  in  front  of  the  entrance.  This  seems  to  me  an 
extravagant  proposal  in  any  case,  but  also  an  inefficient  one,  for  in 
such  a  position  the  mines  would  be  exceptionally  liable  to  damage, 
and  there  would  be  great  difficulty  in  repair.  At  any  rate,  such  a 
proposal  is  utterly  unsuitable  to  our  conditions. 

I  have  now  prepared  the  way  for  a  description  of  the  gun  defence. 
This  divides  itself  into  ant i -torpedo-boat  defence,  to  which  I  barely 
allude  to-day,  and  defence  against  large  ships. 

Defence  against  large  ships  is  divisible  into  three,  though  all  three 
overlap : — 
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1.  The  outer  defence. 

2.  Defence  of  the  channeL 

3.  Defence  of  inner  waters. 

The  object  of  the  outer  defence  is  to  keep  the  enemy  well  oflF  the 
port  and  cover  the  area  overlooked  by  the  signal  station.  The  sketch 
sufficiently  indicates  the  area  covered  by  the  guns,  which  have  their 
full  arcs  of  120^  to  the  open  sea,  and  which  can  all  be  brought  to 
bear  on  ships  making  the  entrance,  while  the  right-hand  guns  of  each 
battery  can  follow  an  enemy  for  varying  distances  up  the  channel. 
The  two  outer  batteries  have  each  two  heavy  guns;  the  inner  one  two 
medium  guns.  It  will  be  noticed  that  the  point  called  '^The  Nose** 
defilades  the  batteries  from  any  position  whence  they  might  be  at- 
tacked without  all  the  guns  being  able  to  reply;  that  is  to  say.  all 
the  area  from  which  the  batteries  can  be  seen  is  within  the  com- 
bined arc  of  fire.     The  sites  are  high. 

To  defend  the  channel  from  the  mouth  inwards  I  naturally  select 
the  narrows.  As  the  outer  edge  of  the  plateau  called  West  Flat 
makes  an  angle  of  nearly  30°  with  the  direction  of  Signal  Point,  it 
can  be  arranged  for  all  the  guns  to  cover  the  channel  right  round 
from  Signal  Point  as  far  as  the  combined  arc  of  120°  will  permit. 
Included  in  this  arc  are  the  whole  of  the  narrows,  so  that  the  weak 
point — the  friendly  channel — is  under  a  powerful  fire.  Though  the 
height  of  the  guns  is  only  60  feet,  it  is  enough  to  allow  the  use  of 
automatic  sights  at  all  ranges  inside  the  entrance;  in  fact,  just  where 
they  would  be  most  useful.  As  Signal  Point  is  not  high  enough  to 
hide  the  batteries  from  the  sea,  it  is  advisable  to  throw  back  the  line 
a  bit  so  as  to  give  fire  over  the  point, but  I  would  not  do  that  at  the  sac- 
rifice of  a  single  portion  of  the  fire  over  the  friendly  channel;  espe- 
cially as  ships  trying  to  enfilade  the  batteries  from  a  position  whence 
their  fire  could  not  be  returned  by  all  the  guns  they  were  firing  at 
would,  at  any  rate,  be  under  fire  of  the  right-hand  gun  of  the  right 
battery,  besides  the  fire  of  the  guns  on  Shoal  Heights.  I  think  three 
batteries  of  two  medium  guns  each  will  suffice  for  this  site.  It  can 
be  seen  that  all  the  guns  include  in  their  total  arc  of  fire  an  arc  of 
about  50°  to  the  open  sea,  which  enables  them  to  strengthen  the 
outer  defence. 

Though  East  Hill  is  not  so  suitable  for  a  line  of  batteries  defending 
the  entrance,  one  can  place  on  it  batteries  with  different  fronts.  My 
design  is  a  battery  of  two  heavy  guns  with  an  arc  of  fire  that  covers 
the  deeper  part  of   the   entrance  and  the  open  sea  beyond,  through  an 
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arc  of  25°,  and  continues  to  the  right  till  it  includes  the  friendly 
channel  underneath.  I  arm  this  battery  with  heavy  guns,  so  as  fully 
to  take  advantage  of  the  height  of  the  hill.  Further  in  I  place  on  the 
same  hill  a  battery  of  two  medium  guns  which,  while  including  the 
friendly  channel  within  their  arc  of  fire,  cover  with  the  rest  of 
it  an  area  inwards  and  not  outwards.  This  brings  me  to  third  sec- 
tion of  the  gun  defence,  namely,  that  of   inner  waters. 

I  know  that  high  naval  and  military  authorities  are  opposed  to  this 
class  of    defence,  but    I   know  that    equally  high  authorities  of    both 
Services    are    in   favour  of    it.     It    is    a  question  which    should    be 
thoroughly   examined    and    settled.     Its    object    cannot    be    defence 
against    large  battle-ships  or  cruisers,  for   no   admiral  would   be  mad 
enough  to  send   ships   costing  a  million  of   money,  and   taking  from 
two  to  three  years  to  build,  to  rush  a  channel  defended  by  mines  and 
heavy  guns,  knowing  that  after  they  have  got  in  they  have  to  get  out 
again,  if  they  are  not  to  be  lost  to   him.     This  class  of   defence  can- 
not   be   meant    against    torpedo-boats   for,   as  they   would  invariably 
attack  at  night,  they  could  not  be  seen,  for  who  would  think  of  light- 
ing up  waters  in  which  his  own  ships  were  at  anchor?     I  have  sought 
for  an   object,  and   think  it  can  only  be  that,  prior   to  declaration  of 
'War,  an  enemy  might  open  the  ball  by  sending  ships  of  little  value  to 
destroy  peaceful  shipping  lying  in  the  harbour,  and  to  blow  up  dock 
^ates  and  do  as  much  such-like  damage  as  possible  till  they  are  sunk. 
To  resist  this  class  of  warfare  perhaps  medium  guns  would  suffice. 
3n  the  case  in  point  the  battery  on  East  Hill,  which  assists  in  defend- 
ing the  friendly  channel,  might   cover,  as  shown,  the  reach  inwards. 
On    Queen's    Hill  two    more   guns  with    an    all-round  fire  could  be 
placed.  The  combined  arc  outwards  includes  raking  the  narrows, while 
the    inward  arc  covers  the  anchorage  and  the  waters  off  the  dockyard. 
A  better  way  of  meeting  a  raid   made  by  large  ships  before  declara- 
tion of   war  is   to  prevent   the  enemy  from   getting  in  by  taking    the 
necessary   steps  when  war    seems    imminent.     Supposing    the    Navy 
were  not  prepared  to  prevent  such  a  raid  at  all  harbours,  and  that  the 
one  under  consideration  required  to  be  protected  by  the  land  service, 
I  would  recommend  that  the  whole  or  part  of  the  regulations  govern- 
ing entrance    should  be  introduced    in  good    time,  and   then  rely  on 
dirigible   torpedoes.     A  dirigible   torpedo   will   certainly  sink   a  ship 
attempting  to  rush  a  channel,  unless  the   navigable  portion  be  over  a 
mile  from  the    torpedo  installation.     Now,  supposing  that  the  mine- 
field has  not  yet  been  laid,  and  that  the  artillery  garrison  has  not  yet 
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been  brought  up  to  war  strength,  still,  if  the  torpedo  installation  be 
ready,  and  be  large  enough  to  allow,  say,  three  torpedoes  to  be  fired  in 
succession,  I  think  such  a  raid  would  fail. 

I  have  said  that  gun  defence  of  inner  waters  cannot  be  intended  to 
destroy  torpedo-boats.  If  a  raid  by  a  number  of  these  little  craft  were 
made  before  we  were  ready  with  our  full  anti-torpedo-boat  defence, 
I  don*t  see  how  to  stop  it;  at  any  rate,  it  cannot  be  done  by  the  land 
service.  In  my  opinion,  dirigible  torpedoes  are  of  little  value  against 
a  mosquito  fleet;  to  use  them  thus  would  be  like  firing  cannon  balls 
against  a  line  of  skirmishers.  The  lesson  seems  to  be:  '^Get  ready 
to  meet  a  torpedo-boat  attack  immediately  war  seems  probable.** 

Looking  at  such  a  defence  as  I  have  described,  you  will  observe 
that  consideration  of  our  own  naval  requirements  has  been  my  guide 
throughout. 

^^What!"  it  may  be  said,  '^you  consider  eighteen  heavy  and  med- 
ium guns  sufficient  to  defend  such  a  harbour  with  an  importance 
equal  to  Plymouth?**  My  answer  is  Yes,  in  combination  with  a 
mine-field  covering  three-fourths  of  the  narrows  and  a  dirigible  tor- 
pedo installation  capable  of  firing  three  torpedoes  in  rapid  succession. 
Recollect  that  I  have  hitherto  been  dealing  with  an  attack  by  a  fleet, 
not  with  a  raid  by  torpedo-boats,  for  such  require  separate  treatment. 
I  believe  such  a  defence  as  I  have  indicated,  if  it  did  not  beat  oflF  an 
attack  a  outrance  by  a  large  fleet,  would  inflict  such  damage  on  it  be- 
fore succumbing  that  all  the  damage  the  victors  could  inflict  inside 
would  not  repay  them.  Realise  that  the  victors  cannot  land  to  any 
extent,  for  riflemen  could  shoot  down  the  landing  parties,  and  every 
defended  harbour  will  have  an  infantry  garrison.  The  main  damage 
the  ships  could  do  would  have  to  be  done  by  torpedoes  and  by  shell 
fire.  It  dare  not  do  much  of  that  sort  of  thing,  else  it  would  be  at 
the  mercy  of  the  first  battle-ships  of  ours  with  full  magazines  that 
arrived  on  the  scene.  I  say  that  no  attack  by  a  fleet  alone  is  likely 
to  be  made  on  such  a  port  under  any  circumstances;  and  to  expect  it, 
when  the  enemy  can  only  have  temporarily  command  of  the  sea  at  this 
point,  is  to  give  him  credit  for  folly — folly  which  we  should  be  glad 
for  him  to  commit. 

Then  whv  defend  it  so  strongly?  Because  I  may  be  wrong,  and 
the  expense  involved  is  not  great,  and,  moreover,  it  may  be  consid- 
ered desirable  to  dispense  with  the  mine-field  at  one  time  or  other. 
One  should  not  be  too  cocksure.  Many  high  military  authorities 
thought  one  army  corps  with   the  Indian  division   and  such  troops  as 
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were  in  South  Africa  in  October,  1899,  would  suffice  to  conquer  the 
Boer  Republics.  I  confess  I  thought  so,  too.  Well,  we  lived  to  see 
the  equivalent  of  six  army  corps  carrying  on  the  war  for  many  months. 
Should  it  be  thought  that  more  should  be  done,  I  would  put  a  bat- 
tery of  heavy  guns  on  South  CI  iff,  where  shown,  which  could  join  in 
the  defence  of  the  western  entrance,  and  prevent  a  ship  circling  off 
the  eastern  in  the  manner  indicated  by  the  dotted  lines. 

Time  prevents  me  from  dealing  with  the  question  of  torpedo-boat 
raids,  but  the  details  of  such  would   not  materially  help  to  illustrate 
the  matter  looked  at  from  an  Imperial  standpoint.     I  desire,  however, 
to  indicate  a  few  general  points. 

The  defence  lights  which  should  steadily  illuminate  the  outer  area 

should  emanate  from   East   Hill.     If   they  were   placed  on  West  Flat 

^he  one  that  looked  due  south  would  shine  directly  along  the  line  A 

fi,  which  would    interfere   with  the   free  navigation  of  the  entrance. 

Another  pointy  and  one  of  vast  importance^  is  this:  I  have  laid  stress  on 

^^e  enormous  cost  of  modern  men-of-war,  and  the  time  it  takes  to  replace  a 

^^st  onty  and  indicated  how  little  likely  an  admiral  would  be  to  waste  them 

^^ainst  land  works.     For  precisely  the  same  reason  how  necessary  it  is  to 

^  rotect  these   valuable  machines  from   bein^  destroyed  by  a  mosquito  fleet, 

^^VHat  a  prize  for  torpedo-boats  if  a  raid  by,  say,  twenty  or  thirty  of  them, 

ana^ed  to  sink  three  or  four  battle-ships;    what  matter  if  all  the  boats 

lost,  it  would  still  be  a  victory. 
Just  as  I  think  that  we  overdo  our  defence  by  heavy  ^uns,  so  I  think  we 
^re  apt  to  underdo  defence  against  torpedo-boat  raids.     fVhile  I  think  few 
'^vill  support  me  in  thinkinj^  such  a  defence  against  large  vessels  as  that  I 
Mave  indicated  would  suffice  if  the  harbour  were  as  important  a  commer- 
cial port  and  naval  base  as  Plymouth,  I  believe  that  the  anti-torpedo-boat 
defence  which  I  would  recommend  would  be  scouted  as  altogether  overdone,^ 
When  I   settled  that   the   eastern  entrance  was   to  be   blocked,  but 
little  of   importance  from   a  national   standpoint  was   left  to  say  con- 
cerning it.     Suffice  it  to  say  that  I  would  cover  about  half  the  basin 
with  mines  from  the  narrows  at  M  O  southwards,  that  across  M  O  I 
would  place   an  exceptionally  strong    boom,  and  to  prevent  armoured 
boats  from   coming  in   to  destroy  the   obstructions   I  would  have  four 
medium  guns.     For  night  work  I  would  have  simply  one  search-light 
placed  at  T,  where  it  would  be  defiladed  from  the  open.     As  it  would 

*  These  two  paragraphs  were  written  and  handed  in  to  the  Editor,  R.U.S.I. 
Journal,  before  the  news  of  the  outbreak  of  war  arrived.  Since  then  no  word  has 
been  altered. 
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not  have  to  carry  far  I  would  give  it  a  30°  splay,  so  that  it  could  light 
up  a  considerable  area  at  the  same  time.  Against  a  torpedo-boat 
raid,  if  such  madness  were  attempted,  I  would  assist  the  heavier 
guns  with  four  quick-firing  guns.  I  would  place  the  medium  batteries 
to  the  left  of  the  light,  so  as  to  cover  any  position  whence  the  light 
could  be  hit,  with  the  quick-firing  guns  to  the  right. of  the  light. 

In  case  it  were  considered  desirable  to  make  arrangements,  while 
denying  entrance  to  all  vessels,  to  allow  egress  to  our  own  torpedo- 
boats,  the  matter  would  scarcely  be  altered,  for  the  consequent  pas- 
sage through  the  mine-field  need  only  be  thirty  yards  wide,  and,  if 
commencing  at  a  movable  portion  of  the  boom  near  O,  and  directed 
in  a  S.W.  course  on  leading  lights  inside  P,  there  would  be  but  little 
loss  in  defensive  power.  Even  if  egress  for  large  ships  were  required 
and,  in  consequence,  a  wider  and  more  direct  friendly  channel  be- 
came necessary,  the  only  changes  I  would  make  would  be  to  light  up 
the  whole  basin  and  double  the  number  of  Q.F.  guns.  The  defence 
would  be  assisted  by  a  battery  placed  on  South  CHS,  before  referred 
to,  for  it  would  prevent  a  ship  from  circling  off  the  entrance  and 
making  practice  by  firing  at  the  boom  and  the  mine-field,  while  avoid- 
ing the  guns  of  the  defence. 

In  the  early  part  of  this  paper  I  said  that  it  is  only  necessary  to 
defend  a  harbour  relatively  to  its  importance.  Suppose  my  imaginary 
harbour,  instead  of  having  the  almost  constant  value  of  Pljnnouth, 
were  to  be  a  mere  coaling  station  for  the  fleet,  then  how  different  its 
value,  according  as  a  fleet  is  anchored  inside  or  not.  In  such  a  case, 
what  value  should  be  put  on  the  harbour  when  deciding  on  the 
strength  of  the  land  defence? 

Here  again  the  question  of  defence  against  large  vessels  and 
against  a  mosquito  fleet  must  be  kept  separate. 

As  regards  defence  against  large  vessels,  I  would  merely  rank  the 
|x>rt  at  the  largest  non-effective  value  that  it  is  likely  to  have  inside, 
including  under  the  head  of  non-effective  not  merely  colliers,  store- 
ships,  and  merchantmen,  but  also  an  allowance  for  ships  of  war  tem- 
porarily out  of  action.  I  would  add  nothing  on  account  of  effective 
fighting  ships,  because,  just  as  they  add  to  the  value  of  what  is  in- 
side, thev  also  add  to  the  defensive  power. 

Against  torpedo-boat  raids  the  matter  is  altogether  different.  If 
the  harbour  be  within  striking  distance  by  torpedo-boats  of  any 
foreign  port«  then,  if  the  harbour  be  likely  to  have  a  fleet  andiored 
inside   for    any  considerable    period,    the   ant i -torpedo-boat  defence 
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should  be  nearly  as  strong  as  if  the  harbour  had  the  importance  of 
Plymouth,  because  in  neither  case  should  torpedo-boats  be  allowed  to 
get  in.  I  say  nearly  as  strong,  because  a  fleet  while  inside  could  lay 
down  a  minefield  and  a  boom,  or  add  these  defences  to  such  smaller 
mine-field  as  maybe  considered  sufficient  for  the  ordinary  case  of  the 
harbour.  Here  again  it  is  a  question  for  the  Royal  Navy  to  settle: 
How  much  extra  will  they  be  prepared  to  do  in  such  a  case,  and,  con- 
sequently, how  much  shall  be  done  by  the  military?  Please  note 
carefully  that  in  saying  ' 'nearly  as  strong,'*  I  only  include  mines  and 
booms,  for  in  both  contrasted  cases  the  number  of  defence  lights  and 
the  number  of  Q.F.  guns  should  be  preciselythe  same. 

In  concluding  my  paper,  I  would  ask  whether  the  time  has  not  come 
for  handing  Coast  Defence  over  to  the  Royal  Navy.  As  it  is  entirely  sub- 
sidiary to  naval  considerations,  why  bring  in  division  of  responsibility, 
especially  as  such  division  is  most  acute  at  the  very  place  where  there 
is  most  difficulty,  viz.,  at  the  entrance?  Such  a  proposal  does  not 
mean  abolition  of  our  Fortress  Artillery  or  Fortress  Engineers,  it 
merely  means  that  those  bodies  would  be  included  with  the  Corps  of 
Royal  Marines.  In  every  large  fortress  the  whole  defence  on  the  sea, 
front  would  be  in  charge  of  the  Navy,  that  on  the  land  side  of  the 
Army,  the  duty  of  the  governor  of  the  fortress  being  to  make  them 
perform  their  separate  duties  for  the  common  end.  Such  a  division 
of  duties  and  separation  of  responsibility  seems  to  be  simpler  and 
more  logical  than  a  system  which  involves  joint  responsibility,  first, 
for  every  question  connected  with  the  principles  on  which  the  de- 
fence should  be  based,  where  naval  considerations  alone  should  be 
paramount;  and,  secondly,  joint  responsibility  at  the  very  place  where 
mistakes  are  most  likely  to  occur. 

Admiral  F.  ARDEN  CLOSE: — Permit  me  to  thank  the  lecturer  for 
the  information  he  has  given  us.  If  there  is  a  fault  to  find  in  the 
lecture,  I  would  say  it  is  rather  more  scientific  than  practical,  for 
this  reason:  Submarine  mines  are  unreliable,  and  are  useless  against 
disguised  gunboats.  We  have  recently  had  an  instance  of  self- 
destruction,  by  a  ship  being  blown  up  in  the  face  of  the  enemy  while 
trying  to  lay  mines  at  Port  Arthur.  I  hoped  that  as  a  Royal  Engineer 
was  to  give  us  a  lecture  on  coast  defence,  we  should  hear  what  was 
ready  for  the  defence  of  the  coast.  The  meeting  may  remember 
that  in  years  gone  by  schemes  were  proposed  by  foreign  officers  for 
the  invasion  of  this  country,  and  at  the  head  of  that  list  always  ap- 
peared the   Bristol    Channel.     I   made    it  my  business    to  look  after 
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those  defences,  and  found  that  they  consisted  of  two  fortified  islands 
called  Flatholmes  and  Steepholmes,  with  a  battery  called  Brean  Down 
to  correspond  with  it  on  the  mainland.  The  guns  were  old  and  al- 
most useless,  and  there  were  no  gunners  or  garrison;  nothing  ready 
for  immediate  defence.  The  mayor  and  people  of  Bristol  petitioned 
the  Government  that  the  coast  defences  of  the  Bristol  Channel  should 
be  reorganised.  We  have  now  a  gun-boat.  Naval  Volunteers,  and  six 
new  batteries.  That  leads  up  to  a  question  I  wish  to  put  to  the  lec- 
turer: Do  you,  in  constructing  these  maritime  forts,  seek  the  advice 
of  naval  officers?  I  do  not  mean  the  naval  officer  stationed  at  the 
War  Office;  but  whether  a  naval  officer  goes  down  to  these  maritime 
forts,  and  sees  that  they  are  constructed  not  only  theoretically  but 
practically?  Without  the  assistance  of  a  naval  officer  no  maritime 
fort  can  be  as  serviceable  as  it  should  be.  The  other  question  I 
wish  to  ask  is:  Are  our  maritime  forts  ready?  Because  if  they  are 
not  ready,  what  is  the  use  of  them?  as  war  will  come  upon  us  like 
a  flash  of  lighting.  Again,  take  the  Thames — another  weak  point  in 
our  defences.  As  I  stood  on  the  banks  of  the  river  at  Tilbury  and 
saw  the  enormous  number  of  merchant-ships  flying  by  on  the  flood 
tide,  I  asked  myself:  How  are  we  going  to  stop  this?  Any  one  of 
these  ships  might  have  a  charge  of  dynamite  on  board;  anyone  might 
be  a  gun-boat  in  disguise.  I  wrote  a  letter  to  the  Globe ^  and  the 
Editor  was  pleased  to  put  a  heading:  ^'London  bombarded;  London 
in  flames!'*  Two  powerful  forts  have  since  been  built  between  Til- 
bury and  Sheerness.  London  is  now  safe  from  general  attack;  but  if 
Germany  was  to  declare  war  on  Monday  morning,  they  could  have  a 
couple  of  disguised  gun-boats  up  in  the  middle  of  London  by  the  next 
night.  These  maritime  forts  have  no  means  of  knowing  the  dififer- 
ence  between  a  friend  and  a  foe  under  false  colours,  and  when  it 
comes  to  disguising  gun-boats  to  make  them  look  like  a  merchant- 
ship  and  and  under  false  colours,  they  would  not  be  interfered  with 
at  all.  I  say  that  London  will  never  be  safe  until  we  always  have  a 
couple  of  gun-boats  stationed  there,  because  at  the  present  moment  if 
gun-boats  got  up  past  Tilbury  to  London,  there  is  nothing  to  meet 
them  but  a  police-boat;  there  is  no  knowing  what  havoc  the  gun-boats 
might  do.  They  might  blow  up  the  bridges,  ^destroy  the  Houses  of 
Parliament  and  the  docks  and  shipping;  also  Woolwich  Arsenal  and 
the  magazines  at  Purfleet.  Londoners  do  not  understand  that  London 
is  no  longer  an  inland  town,  and  is  as  much  exposed  to  attack  in  these 
days    of    steam    power  as  Hull,   Liverpool,   or  Glasgow.     London  is 
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under  military  protection,  and  as  it  is  impossible  for  them  to  perfect 
that  protection  without  the  assistance  of  the  Navy,  I  submit  they 
should  ask  for  that  assistance  now,  not  waiting  for  the  outbreak  of  war. 
Colonel  R.  F.  JOHNSON,  C.M.G.,  R.A. :— I  happen  to  have  been 
the  Artillery  officer  in  charge  of  the  Severn  defences  for  two  years, 
and  I  am  happy  to  say  that  while  I  was  there  there  was  no  insubordi- 
nation  nor  drunkenness,  and  the  forts  were  perfectly  readv  for  action. 
I  cannot  say  that  it  would  have  been  much  good  to  man  them,  be- 
cause at  that  time  the  guns  had  not  been  replaced  by  new  6nes;  but 
with  regard  to  manning  them,  we  had  a  most  excellent  and  very  strong 
corps  of  Volunteer  Artillery  in  Cardiff,  within  half-an-hour  of  the 
nearest  fort,  anci  within  two  hours  of  the  farthest  fort.  The  men 
were  perfectly  trained  with  all  the  guns  that  were  in  those  forts.  The 
lecturer  has  given  us  an  example  of  the  application  of  what  he  con- 
siders are  the  principles  of  coast  defence.  My  practical  experience 
makes  me  afraid  of  principles  when  they  are  applied  to  such  matters. 
It  was  principles  that  led  to  several  of  our  home  ports  being  fortified 
on  a  scale  calaculated  for  a  total  of  garrisons  amounting  to  67,000 
men.  The  principles  that  have  led  to  the  conclusion  that  the  heavy 
land  defences  of  some  of  these  forts  are  not  necessary,  have  caused 
those  of  others,  whose  conditions  are  entirely  different,  to  receive  in- 
sufficient attention.  The  adoption  of  principles  in  placing  guns  has 
in  some  instances  prevented  the  best  use  of  the  available  sites.  I 
know  a  work  in  which  the  changes  in  the  conditions  attaching  to 
ships  has  made  it  desirable  to  alter  the  direction  of  the  ' 'combined 
arc  of  fire.*'  When  I  discussed  this  with  an  Engineer  officer  I  was 
told  it  could  not  be  done,  because  the  site  did  not  admit  of  its  being 
so,  and  of  retaining  the  regulation  distance  between  the  guns.  We  did 
not  want  the  arc  of  fire  to  be  near  the  guns.  Where  we  wanted  a 
combined  arc  of  fire  was  a  considerable  distance  off,  so  that  the  blast 
need  not  have  been  taken  into  account.  1  he  principle,  which  in 
itself  is  perfectly  correct,  that  high  sites  enable  better  practice  at  tar- 
gets from  cheaper  works,  has  prevented  the  use  of  low  ones,  which 
from  their  proximity  to  the  channels  that  must  be  used  by  ships  would 
enable  us  to  make  use  of  the  greatest  power  of  our  guns,  if  they  were 
armoured  and  protected  in  the  way  those  on  the  ships  are,  which  is 
our  only  chance  of  denying  the  passage  to  a  determined  assailant.  I 
entirely  agree  with  the  lecturer  when  he  says  that  a  harbour  with  an 
importance  equal  to  Plymouth  may  be  sufficiently  defended  by  18 
heavy  and  medium  guns;  but  whether  Plymouth  could  be  defended  by 
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that  number  is  quite  another  matter.  If  the  guns  were  of  sufficient 
power,  properly  placed,  and  sufficiently  protected,  even  a  smaller 
number  might  suffice.  And  it  is  especially  necessary  to  limit  your 
armament  and  fortifications  nowadays,  because  it  is  more  important 
than  ever  that  they  should  be  just  as  ready  in  every  way,  including 
their  garrisons,  for  action  as  the  ships  that  they  have  to  fight.  The 
only  principles  that  I  can  accept  with  regard  to  coast  defences  are  that 
they  shall  be  strictly  confined  to  places  where  the  Navy  thinks  them 
necessary,  and  that  their  extent  and  cost  shall  bs  as  small  as  the  local 
conditions,  strategical  and  tactical,  admit.  I  am  sure  that  there 
might  be  a  great  saving  made  in  the  annual  cost  of  our  sea  fortresses, 
though  possibly  a  considerable  capital  expenditure  mfght  be  necessary 
to  enable  thi§  to  be  done.  Whether  you  should  defend  the  entrance 
or  the  inner  waters  of  a  harbour  depends  on  the  strategical  conditions, 
on  what  damage  to  that  which  you  are  defending  is  worth  to  the 
enemy,  and  on  what  he  can  afford  to  pay.  Can  anyone  cite  an  in- 
stance of  batteries  stopping  completely  the  passage  of  a  channel?  If 
such  an  instance  can  be  given,  it  is  certainly  the  exception  that  proves 
the  rule,  and  the  chances  of  armoured  ships  getting  through  are  now 
better  than  they  have  ever  been.  Suppose  Port  Arthur  contained  the 
only  Russian  dock  in  the  far  East;  suppose  that  the  Japanese  Fleet  had 
either  a  ship  or  two  to  spare,  or  was  too  weak  to  meet  the  Russian 
Fleet  in  battle;  then,  if  the  Rusisan  Fleet  was  elsewhere,  would  it 
not  in  either  case  be  worth  while  for  the  Japanese,  whether  in  de- 
cided superiority  or  decided  inferiority,  to  risk  the  loss  of  a  ship  or 
two,  if  the  absence  of  inner  defences  gave  them  the  chance  of  destroy- 
ing the  dock?  It  seems  to  me  somewhat  lost  sight  of,  that  in  de- 
fending channels  by  guns,  and  more  so  by  mines,  there  is,  in  not  a  few 
localities,  a  danger  of  blocking  with  the  sunken  ships  the  channels  it 
must  be  your  object  to  keep  open.  I  am  entirely  opposed  to  the  pro- 
posal to  hand  over  coast  defence  to  the  Royal  Navy.  The  proposal  is 
tempting  to  a  Garrison  Artilleryman,  for  in  the  work  of  defence  the 
Navy  must  have  more  interest  than  the  Field  Army.  We  should  get 
more  money  for  the  adjuncts  necessary  to  develop  the  full  powers  of 
our  amament;  we  might  get  rid  of  the  principles  of  fortification,  but 
the  corps  would  suffer  a  deadly  injury  in  having  its  chances  of  active 
service  reduced  to  almost  nothing,  and  the  disadvantages  to  the  Navy 
would  be  out  of  all  proportion  to  any  possible  gain.  All  naval  ener- 
gies should  be  directed  to  offensive  action;  and,  with  our  Constitu- 
tion, it  is  necessary  that   the  Naval  Estimates  shall  not  be  burdened 
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with  any  expenditure  not  required  for  that  offensive  action.  A  Coast 
Defence  Corps,  entrusted  with  both  the  designing  and  fighting  of  the 
defences  both  seaward  and  landward,  maintained  on  separate  esti- 
mates, and  at  some  places  largely  composed  of  partially-paid  local 
troops,  might  perhaps  be  an  improvement  on  our  present  organisation; 
but  that  is  a  large  matter  on  which  I  should  be  sorry  to  be  asked  to 
give  a  decided  opinion,  for  though  the  idea  meets  some  views 
worthy  of  consideration,  it  has  the  great  objection  of  locking  up  large 
numbers  of  men  and  officers,  and  in  such  a  way  as  to  lower  theif 
nfral  and  zeal. 

Lieut.  Colonel  F.  G.  COTTER,  R.M.L.I. :— It  is  only  with  refer- 
ence to  the  last  paragraph  of  the  lecture  that  I  rise  on  this  occasion, 
because  on  such  a  highly  technical  lecture  that  we  have  just  heard  it 
ivould  be  absurd  for  me  to  make  any  comments  on  the  details.  There 
was  one  matter  wth  reference  to  the  defensive  arrangements  that  struck 
me — and  always  strikes  me — as  a  weak  point,  and  that  is  the  defence 
lights.  It  appears  to  me  to  be  essentially  a  very  vulnerable  point, 
especially  at  night  time,  when  of  course  their  location  is  at  once  seen, 
and  would  be  the  object  of  raiding  parties  landed  on  various  parts  of 
the  coast,  and  also  open  to  attack  from  quick-firing  guns  carried  by  de- 
stroyers. I  have  heard  it  said  that  you  cannot  aim  a  gun  at  an  electric 
search-light;  but  that  is  not  my  experience.  I  say  that  you  can  aim 
a  gun  at  an  electric  search-light, and  probably  hit  it, too.  If  the  search- 
lights in  the  harbours  like  Plymouth  or  on  the  Thames  were  destroyed 
at  night,  what  is  to  prevent  torpedo-boats  coming  up  the  very  next 
night?  That  is  all  I  wish  to  say  with  reference  to  defence.  The 
only  other  matter  I  desire  to  refer  to  is  the  last  paragraph  in  the 
lecture,  namely,  the  proposition  to  hand  over  the  fortress  defence  to 
the  Navy.  The  author  mentioned  the  Royal  Marines  as  being  the 
soldier  body  of  the  Navy,  suggested  that  the  Fortress  Artillery  and 
Engineers  should  be,  I  suppose,  amalgamated  with  the  Royal  Marines. 
We  know  that  this  subject  has  been  brought  up  in  this  theatre  on 
various  other  occasions,  notably  by  Sir  John  Colomb,  and  we  know 
perfectly  well  that  the  Admiralty  have  always  set  their  face  against  it. 
I  presume  the  reason  that  the  Admiralty  has  always  done  so  is  lest  the 
efficiency  of  the  men-of-war  should  suffer  through  not  having  the  men 
constantly  on  board,  because,  of  course,  it  would  mean  increasing 
the  Marine  Corps  to  probably  about  five  times  its  present  strength. 
Another  thing  is  that  the  Admiralty  have  recently  reorganised  the 
system    of  entering  officers   into   the   Navy.     The  officers  are  now 
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entered  so  that  they  may  be  practically  interchangeable  wtih  all  three 
branches.  We  have  no  experience  of  that  as  yet,  but  we  know  per- 
fectly well  that  the  system  has  already  been  commenced  at  Osborne 
in  the  Isle  of  Wight.  The  result  is  that  the  future  naval  officer  will 
have  quite  enough  to  learn.  He  will  have  to  learn  his  seamanship 
up  to  a  limited  extent,  I  suppose,  but  certainly  to  a  certain  extent; 
he  will  have  to  learn  his  naval  gunnery  and  his  torpedo  work;  and  he 
will  now  have  to  learn  marine  engineering  and  military  work,  as  the 
present  marine  officers  do,  in  addition  to  which  he  is  apparently  to 
have  piled  on  him  the  work  of  the  defence  of  sea  fortresses,  so  that  it 
would  result  in  the  naval  officer  of  the  future  being  rather  over- 
burdened with  work,  and  he  would  become  a  sort  of  Jack-of-all-trades. 
Then,  with  regard  to  the  Marines,  we  know  that  the  Admiralty 
consider  them  a  very  valuable  body  of  men  on  board  ship.  Some 
people  think  that  Marines  are  of  no  use  on  board  ship.  My  exper- 
ience is  that  on  asking  naval  officers  whether  they  would  like  twenty 
additional  men  attached  to  their  vessel,  and  whether  they  would  have 
them  seamen  or  storkers  or  Marines,  I  have  nearly  always  been  told 
that  they  would  rather  have  twenty  additional  Marines,  which  shows 
that  the  Marines  on  board  ship  are  thought  very  highly  of  by  the  naval 
officers.  The  Marine,  of  course,  would  lose  his  value  very  consider- 
ably if  he  only  spent  one  year  in  ten  at  sea,  because  I  see  the  lecturer 
proposes  to  man  all  the  sea  fronts  of  all  forti:esses  with  Marines, or,  as 
he  says,  men  from  the  Navy.  But  he  does  not  tell  us  who  is  to 
command  these  fortresses,  whether  they  are  to  be  naval  officers  or 
military  officers.  In  one  part  of  his  paper  he  suggests  that  the  sea 
fronts  shall  be  defended  by  the  Navy  or  Marines,  and  the  land  fronts 
by  the  Army;  but  that  is  also  a  divided  responsibility.  We  therefore 
do  not  know  who  is  to  command  the  fortresses.  It  may  be  a  naval 
officer.  If  so,  he  would  also  apparently  have  command  of  the  land 
forces  on  the  land  side. 

Admiral  the  Hon.  Sir  EDMUND  R.  FREMANTLE,  G.C.B., 
C.M.G.,  (Rear-Admiral  of  the  United  Kingdom): — I  have  not  read 
the  lecture,  and  consequently  I  do  not  feel  entirely  competent  to 
criticise  it  in  every  way.  I  shall,  therefore,  confine  my  remarks 
chiefly  to  the  question  of  principles,  and  also  to  some  things  which  I 
think  show  the  way  in  which  we  ought  not  to  defend  our  ports.  I 
take  exception  to  the  fourth  principle  laid  down  by  the  lecturer,  that 
^Mf  we  relied  on  our  sea-going  fleets  to  secure  permanently  the  safety 
of  our  naval  bases  and  our  chief  commercial  ports,  it  would  be  necessary 
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to  have,  within  striking  distance  of  each  such  plaqe,  a  fleet  equal  to 
the  whole  fleet  of  the  enemy  in  being  at  each  period  of  a  war — a  wholly 
impossible  idea.*'  I  venture  to  think  that  is  a  false  idea  of  strategy. 
I  admit  that  we  did  not  fortify  Wei-Hai-Wei  on  that  principle.  We 
say  that  if  we  were  to  fortify  Wei-Hai-Wei  we  should  have  to  fortify 
it  against  the  attack  of  a  fleet,  possibly  a  Russian  fleet  from  Port 
Arthur,  and,  therefore,  as  we  do  not  propose  to  put  up  extensive  forti- 
fications there,  we  do  not  put  up  any  at  all.  I  do  not  think  that  is 
the  right  principle  of  strategy.  If  there  is  a  Russian  fleet  in  Port 
Arthur  we  ought  to  be  able  to  mask  that  fleet;  we  ought  to  keep  it  in 
hand,  which  the  Japanese  are  doing  at  present.  On  the  same  princi- 
ple I  think  this  one  laid  down  by  the  lecturer  is  wrong.  If  there  is 
an  enemy's  fleet  somewhere  at  Cherbourg,  and  we  have  got  a  suffici- 
ent fleet,  we  should  be  more  or  less  watching  that  fleet.  Even 
supposing  our  fleet  was  away  for  a  little  time,  and  the  French  fleet 
could  manage  to  slip  out,  would  it  be  a  wise  thing  for  that  French 
fleet  to  come  to  Plymouth,  to  do  a  certain  amount  of  damage,  but  in 
returning  to  be  knocked  about  as  well,  possibly  to  lose  the  whole  of 
their  fleet?  After  all,  if  they  lose  the  whole  of  their  fleet  it  does  not 
very  much  matter  if  we  have  lost  the  dockyard,  as  they  certainly 
would  lose  their  fleet,  because  our  more  powerful  fleet  would  inter- 
cept it.  But  nobody  does  do  that  sort  of  thing.  In  the  books  that  we 
read  sometimes — we  have  not  seen  so  many  of  them  lately — called 
''The  Coming  War,"  and  so  on,  you  generally  see  that  the  fleets  fight 
in  a  sort  of  Kilkenny  cat  fashion.  I  well  recollect  one  that  I  read 
some  years  ago,  in  which  the  Russian  fleet  was  supposed  to  go  up  the 
Tyne  and  do  a  certain  amount  of  damage  there,  losing  ship  after  ship, 
and,  eventually,  fortunately  for  us,  the  whole  Russian  fleet  was  de- 
stroyed. That  is  the  sort  of  thing  which  is  absolutely  and  entirely 
unreal;  it  is  not  the  sort  of  thing  which  takes  place  in  real  warfare, 
and  consequently  it  argues  a  great  want  of  sense  of  proportion  to 
propose  that  it  will  be  done.  I  have  only  one  other  remark  to  make, 
and  that  is  on  the  subject  of  whether  defences  are  proper  to  the  cir- 
cumstances of  a  particular  port  or  country.  I  should  like  to  refer  par- 
ticularly to  some  defences  near  Plymouth  on  the  west  side,  where  a 
system  for  high-angle  fire,  which  was  very  much  in  vogue  about  ten 
years  ago,  was  adopted.  When  I  was  in  command  at  Plymouth,  I 
recollect  going  round  with  the  Commander-in-Chief  (Lord  Wolseley), 
Sir  Redvers  Buller,  and  others,  to  see  all  these  defences — chiefly  high- 
angle  fire   batteries,  which  were   supposed  to   be  very   important,  and 
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to  embrace  the  latest  improvements.  I  was  asked:  *^What  do  you 
think  of  them?"  I  said:  **I  have  no  opinion  as  to  their  firing,  be- 
cause I  have  only  seen  the  guns  fired  once  or  twice,  when  they  did 
not  make  as  accurate  shooting  as  I  am  told  they  did  on  other  occa- 
sions; but  if  they  made  the  most  accurate  shooting  in  the  world  they 
are  absolutely  useless.  The  best  thing  you  can  do  is  to  blow  them 
up."  I  do  not  know  what  has  become  of  them  now;  but  they  were 
absolutely  useless,  because  the  assumption  was  that  some  Power — not 
a  Power  that  I  know  anything  about — had  the  entire  command  of  the 
sea,  but  had  no  land  forces.  It  would  not  think  of  landing  an  army 
in  the  Yealm  or  in  the  Thames,  or  anywhere  else,  because  it  had  no 
army.  That  was  the  assumption.  But  it  had  any  amount  of  mortar- 
boats  and  a  large  fleet;  and  the  assumption  was  that  it  would  lie  some- 
where in  Whitsand  Bay  and  would  shell  over  the  heights  into  the 
dockyard,  with  the  chance,  after  throwing  a  very  large  number  of 
shells,  as  we  did  at  Sveabourg,  that  they  would  do  a  certain  amount 
of  damage  to  the  dockyard.  That  is  an  assupmtion  which,  strategi- 
cally, is  entirely  wrong.  And  that  is  not  the  only  instance  I  know 
of,  because  a  Zalinsky  gun  was  put  up  near  Pembroke  to  prevent  an 
enemy's  fleet  lying  outside  and  throwing  shells  from  Bristol  Channel 
over  the  heights  into  Pembroke  Dockyard.  I  will  only  quote  those 
instances  of  the  way  not  to  do  it.  What  we  do  want,  I  venture  to 
think,  is  a  certain  amount  of  direct  defence,  mine-fields,  quick-firing 
guns  to  protect  them  and  a  certain  proportion  of  heavy  guns  to  prevent 
the  enemy  coming  directly  into  the  port.  Those  guns  would  be  pro- 
portionate to  the  position  of  this  country, which  is  supposed  to  be,  and, I 
hope,  still  is,  the  greatest  sea  Power  in  the  world;  and  she  would  natu- 
rally be  supposed  to  have  command  of  the  seas;  and  if  she  had  not 
command  of  the  seas  we  know  perfectly  well  that  no  amount  of  de- 
ences  will  enable  her  to  retain  her  place  among  the  nations. 

Colonel  F.  A.  BOWLES,  R.A. : — There  are  one  or  two  questions  I 
should  like  to  ask  the  lecturer,  which,  perhaps,  he  will  answer 
afterwards.  In  his  lecture.  Colonel  Cotter  states  that  **I  am  di- 
vulging no  secret  when  I  say  that  no  nation  dreams  of  using  mines 
which  explode  on  mere  contact."  I  am  only  asking  for  information, 
but  I  have  an  idea  that  when  the  electro-contact  mine,  as  it  is  called, 
is  put  in  working  order,  it  does  go  off  on  contact.  The  lecturer 
rather  conveyed  the  idea  that  the  firing  of  a  contact  mine  was  just  as 
deliberate  an  action  as  the  firing  of  a  gun;  but  I  think  I  am  right  in 
saying  that  as  soon  as  the  mines  are  put  in  a  dangerous  condition  the 
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ship  does  the  rest.  I  think  we  may  safely  say  that  some  nations 
dream  of  using  them,  and  we  know  that  one  nation  lately — if  the 
accounts  in  the  newspapers  are  correct — has  certainly  suffered  from 
using  contact  mines.  With  reference  to  the  boom  at  the  western  en- 
trance, I  understood  the  lecturer  to  say  he  proposed  to  put  two 
booms  across  what  he  called  **The  Narrows,"  /.  ^.,  1,200  yards,  leav- 
ing a  friendly  passage  of  300  yards  between  them.  I  am  not  an  expert 
in  reference  to  booms,  but  I  hardly  think  a  boom  450  yards  long  would 
be  manageable;  and  unless  stone  piers  were  built  out  to  a  very  con- 
siderable distance,  I  think  no  boom  could  possibly  be  fixed  in  the 
western  entrance.  Even  the  eastern  entrance,  I  think,  is  a  little  too 
wide  to  erect  a  boom.  I  believe  it  is  an  understood  thing  now  that 
booms  will  not  be  very  often  used,  probably  for  the  reason  that  there 
are  very  few  places  which  are  suitable  for  them.  I  think  at  both  the 
western  and  the  eastern  entrances  booms  would  be  rather  unwieldly 
things  to  work.  Supposing  a  boom  at  the  eastern  entrance  was  placed 
in  the  position  which  the  lecturer  suggested,  I  think  we  must  raise 
the  question  as  to  the  position  of  the  electric  light,  because  the  whole 
of  the  boom  would  be  in  the  full  light  of  its  beam,  and  I  think  it  is 
not  an  accepted  principle  that  the  boom  itself,  if  you  have  an  illumi- 
nated area  in  front  of  it,  should  invariably  be  in  darkness.  I  think  it 
would  be  useful  if  the  lecturer  would  say  something  in  reply  in  regard 
to  that  point.  I  should  like  to  be  allowed  to  say  a  few  words  in  regard 
to  some  of  the  remarks  that  have  been  made  since  the  lecture.  With 
reference  to  the  heavy  and  medium  gun  defence,  I  think  all  our  coast 
defences  now  are  founded  on  the  principle  that  England  must  have 
command  of  the  sea.  The  lecturer  in  his  lecture  asks,  why  have 
heavy  and  medium  guns.  I  think  the  simplest  answer  is:  In  order 
that  we  may  never  have  to  use  them.  What  I  mean  by  that  is  that  I 
think  our  heavy  and  medium  gun  defence  is  more  a  preventative 
than  a  form  of  defence  that  is  ever  likely  to  be  of  any  great  practical 
value,  because  as  long  as  we  have  command  of  the  sea  no  serious  attack 
on  any  of  our  well-fortified  ports  could  ever  be  successfully  attempted  by 
any  country.  With  reference  to  ant i -torpedo-boat  defence,  I  endorse 
what  little  has  been  said  by  the  lecturer.  I  cannot  help  thinking  that 
every  possible  occasion  should  be  taken  advantage  of  to  impress  on 
anybody  who  has  to  deal  with  our  defences  the  vast  importance  of  a 
thoroughly  organised  and  good  anti-torpedo-boat  defence.  We  have 
had  no  practical  experience  until  very  lately  of  the  rapidity  with 
which  these  attacks  will  be  made.     We  have  always  said  in  our  text- 
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books  that  torpedo  attacks  will  be  made  probably  before  war  is 
declared  and  that  has  certainly  been  justified  by  recent  events.  What 
we  want  is  a  very  strong  anti-torpedo-boat  defence.  The  lecturer  has 
also  said  a  good  deal  about  another  subject  which  is  still  in  a  rather 
embryo  state,  /.  e,,  the  very  great  difficulty  of  distinguishing  friend 
from  foe.  The  lecturer  pointed  out  what  he  considered  would  be  a 
good  system. 

Colonel  E.  W.  COTTER: — I  beg  your  pardon;  it  was  a  general 
outline. 

Colonel  F.  A.  BOWLES: — Probably  a  great  many  of  the  audience 
know  that  what  the  lecturer  considers  an  outline  of  a  good  system  is 
practically  a  fair  description  of  what  acualiy  was  tried  at  the  recent 
naval  manoeuvres.  It  has  many  faults;  but  no  system,  in  my  opinion, 
that  has  been  tried  yet,  can  be  looked  upon  as  a  pefectly  successful 
system.  It  is  almost  impossible — I  should  say  it  is  quite  impossible — 
for  anybody,  even  a  naval  expert,  to  be  able  to  tell  at  night  the  differ- 
ence betwen  his  own  torpedo-boats  and  the  enemy's  torpedo-boats 
when  an  attack  takes  place,  no  matter  what  the  rule  may  be.  Sup- 
posing the  rule  is  that  friendly  torpedo-boats,  if  they  are  moving 
about,  are  to  advertise  their  presence  in  every  possible  way  by  show- 
ing all  their  lights  and  sounding  their  sirens,  I  have  always  main- 
tained that  it  would  be  very  easy  for  the  enemy  (who  would  know 
more  about  our  arrangements  than  a  great  many  of  us  know  ourselves) 
to  do  the  same,  and,  as  far  as  we  can  judge  from  what  we  have  read 
in  the  newspapers  that  is  what  the  Japanese  did  do;  they  showed  all 
their  lights;  they  came  in  as  though  they  were  friendly  torpedo-boats, 
and  by  that  ruse  they  got  quite  near  to  the  Russian  ships  before  the 
Russian  ships  knew  it — if  they  ever  did  know  it — until  the  torpedoes 
had  actually  taken  effect.  It  is  difficult  to  know  how  much  to  believe 
of  what  one  reads  in  the  papers;  but  if  we  do  believe  what  we  have 
lately  read,  we  know  that  the  Russians  have  not  only  sunk  their  own 
torpedo-boats  because  they  were  thought  to  be  Japanese  boats,  but  they 
have  also  allowed  their  own  ironclads  to  be  torpedoed  by  the  Japanese 
because  the  Japanese  torpedo-boats  were  thought  to  be  Russian  boats. 
If  both  those  accounts  are  true,  it  only  enforces  still  more  the  abso- 
lute necessity  of  our  having  some  system  of  knowing  without  any 
doubt  at  all  whether  a  torpedo-boat  moving  about  at  night  is  an 
enemy's  boat  or  not;  and  that  really  is  the  crux  of  the  whole  thing. 
I  think  with  our  present  system  of  defence  of  guns  and  lights,  pro- 
vided they  are  properly  arranged  to  begin  with, which  is  most  important. 


131 

that  we  are  in  a  more  advanced  state  than  some  of  those  who 
have  spoken  since  the  lecture  are  aware  of.  I  think  we  should  make 
a  very  good  attempt  at  keeping  torpedo-boats  out,  if  we  knew  for  cer- 
tain that  they  were  the  enemy's  torpedo-boats.  It  seems  to  me  that 
the  only  possible  rule  which  will  meet  with  any  success  is  that  no 
friendly  small  boats  are  to  move  about  at  all  during  the  hours  of  dark- 
ness, otherwise  it  gives  the  gunner  absolutely  no  chance  at  all.  A 
young  subaltern  of  the  Garrison  Artillery,  in  command  of  two  guns, 
cannot  take  the  responsibility  upon  himself  of  firing  on  boats  unless 
he  is  perfectly  certain  that  they  are  the  enemy's  boats,  while  if  he 
hesitates  half  a  moment  he  is  lost;  he  will  never  have  the  chance 
again.  Torpedo-boats,  once  they  are  seen  in  the  illuminated  area, 
do  not  give  you  a  very  long  time  to  fire  at  them,  and  if  you  are  not 
ready  to  begin  on  the  instant  the  boat  is  visible  over  the  sights  or 
through  the  telescopes  of  your  guns,  you  get  no  chance.  Therefore 
I  say  it  is  absolutely  necessary  to  lay  down  the  rule  that  no  friendly 
torpedo'-boats  are  to  move  about  at  night  within  any  waters  that  are 
defended  by  guns.  I  should  like  to  be  allowed  to  make  one  or  two 
remarks  about  high-angle  firing,  because  some  remarks  have  been  made 
which  rather  tended  to  show  that  it  would  be  just  as  well  to  blow  up 
high-angle  batteries  altogether.  I  am  rather  an  advocate  for  high- 
angle  firing.  I  know  that  experiments  were  tried  at  Plymouth  some 
years  ago,  and  I  believe  it  was  because  of  those  experiments  that  highr 
angle  guns  were  condemned  by  a  very  large  portion  of  the  military 
world;  but  I  am  not  of  that  opinion  myself.  I  am  certain  that  high- 
angle  firing  guns  can  be  worked  up  to  very  fair  accuracy,  quite  suffi- 
cient accuracy,  I  think,  to  make  them  extremely  useful  in  certain 
waters.  Of  course,  they  are  not  applicable  to  many  places,  but 
there  are  certain  places  where  I  think  they  would  be  most  useful; 
anyhow,  they  would  have  the  effect  ot  keeping  the  enemy's  ships  on 
the  move.  I  am  open  to  correction  by  naval  officers,  but  I  have  heard 
it  said  that  a  naval  officer  funks  high-angle  fire  more  than  anything. 
If  it  does  hit,  it  hits  him  in  a  place  where  he  has  not  much  protec- 
tion— the  unarmoured  decks,  and  I  have  always  heard  that  it  is  a  form 
of  defence  that  the  Navy  will  not  run  the  risk  of  encountering.  I 
just  mentioned  that  because  I  am  rather  keen  about  high-angle  firing, 
and  I  think  it  is  a  pity  that  it  should  be  condemned  without  more 
experiments  being  carried  out. 

Admiral   the   Hon.  Sir  E.  R.  FREMANTLE:— I  should  like  to  say 
that  I  believe   it  is  a  fact  that  the  Admiralty's  arrangements  are,  on 
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the  whole,  quite  complete  (whether  they  are  sufficient  is  another 
question)  with  regard  to  the  closing  of  ports,  and  also  with  regard  to 
distinguishing  our*  own  vessels  from  those  of  foreign  Powers.  Those 
arrangements  were  practically  completed  before  I  left  Plymouth  five 
years  ago. 

Colonel  E.  W,  COTTER,  in  reply,  said: — It  is  very  different  thing 
to  read  a  paper  and  jiave  to  speak  extempore;  but  somehow  I  gather 
from  the  tenor  ojf  what  has  been  said  that  although  there  has  been  a 
good  deal  of  criticism,  there  is  no  disagreement  with  my  general  con- 
clusions, except  in  regard  to  the  one  about  handing  the  defences  over 
to  the  Navy,  That  subject  I  left  to  itself,  apart  entirely  from  the 
rest  of  my  lecture.  I  only  raised  that  point  because  the  result  of  my 
study  has  brought  before  me  the  fact  that  at  every  stage,  no  matter 
where,  I  was  always  confronted  with  the  query:  *'What  would  the 
Navy  want  in  the  matter?*'  I  was  asked  a  direct  question  by  one 
speaker:  *^Wcre  the  Navy  ever  asked?"  All  I  know  is  this,  that  I 
always  asked  the  Navy  whenever  I  came  across  any  naval  officer.*  I 
know  that  the  same  idea  that  was  condemned  by  one  of  the  speakers 
about  a  ship  lyiiig  outside  the  fire  of  the  batteries  and  bombarding  the 
dockyard  from  the  open  sea,  caused  a  long  discussion  at  one  place 
where  I  was,  and  it  was  raised  in  the  first  instance  by  a  naval  officer. 
It  was  not  the  foolish  military  officer  that  raised  the  question  on  that 
occasion,  and,  as  General  MacCalmont  knows,  I  did  not  believe  it 
was  a  practical  point.  I  say  this  because  remarks  were  made  suggest' 
ing  that  we  do  not  do  these  things  reasonably.  I  appeal  to  you 
whether  I  have  not  tried  throughout  my  lecture  to  give  a  reason  for 
every  step  I  took.  Throughout  the  whole  of  the  paper  I  have  put  my 
o\vn  branch  of  the  profession  last,  because  I  felt  that  naval  considera- 
tions in  regard  to  coast  fortresses  must  be  entirely  paramount.  Ad- 
miral Close  said  we  are  not  ready.  Why!  I  said  that  I  see  no 
defence  unless  we  are  ready.  We  must  be  ready.  If  there  be,  as  I 
said  in  some  part  of  my  lecture,  a  chance  of  torpedo-boats  doing  de- 
struction in  a  harbour  before  the  declaration  of  war,  the  only  thing 
for  us  to  do  is  to  get  ready  when  war  is  imminent,  and  be  ready  when 

*  I  expressed  myself  very  badly  here.  After  lecturing  for  an  hour  on  a  theme,  the 
text  of  which  was  that  naval  considerations  should  be  paramount,  I  was  naturally 
startled  at  being  asked  by  Admiral  Fremantle  if  I  ever  consulted  a  naval  officer. 
Answers  crowded  into  my  mind,  but  I  could  not  at  the  moment  put  them  into 
words.  Suffice  it  to  give  but  one.  A  naval  officer  was  consulted  about  every  bat- 
tery built  under  me  during  my  tenure  of  command  as  C.R.E.  He  was  consulted 
before  they  were  commenced,  and  he  visited  them  during  progress. — E.C. 
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negotiations  are  broken  oS.  I  think  it  was  Colonel  Johnson  who 
said  he  would  prefer  to  have  batteries  on  a  low  site.  I  disagree 
with  him  altogether.  I  have  not  the  least  doubt  in  my  own  mind 
about  it;  but  he  is  entitled  to  his  own  opinions.  It  would  be  a 
reversion  to  the  old  argument.  I  would  infinitely  rather  have  one  gun 
in  the  open  with  120°  arc  of  fire  than  three  or  four  guns  with 
30°  arc  of  fire,  boxed  up  in  a  casemate  where  they  are  not  so  ready 
to  fire. 

Colonel  R.  F.  JOHNSON: — I  was  not  talking  about  casemates.  I 
said  in  certain  cases  batteries  which  have  an  all-round  fire  would  be 
better  at  low  site  than  a  larger  battery,  because  you  get  shorter  range, 
and  therefore  much  greater  penetration. 

Colonel  E.  W.  COTTER: — Of  course,  if  to  get  height  you  have  to 
go  a  long  way  off,  then  the  advantage  of  your  height  would  disappear. 
If  my  drawing  were  put  on  a  scale  you  would  find  that  the  slope  of 
the  hills*  is  10°,  so  that  the  guns  never  lose  more  than  about  100  or 
200  yards  range.  Somebody  said  that  the  Navy  should  be  confined  to 
offensive  operations.  There  is  something  to  be  said  for  that.  Per- 
sonally I  think  they  should  be  confined  thus: — Everything  in  which 
naval  considerations  are  paramount  should  be  done  by  the  Navy.  If 
it  is  offensive  it  should  be  done;  if  it  is  defensive  it  should  be  done; 
but  that  of  course  is  a  naval  question.  The  question  was  raised  about 
the  anchoring  of  a  boom.  I  do  not  see  why  a  boom  should  not  be 
anchored  across  the  water  where  I  showed.  Of  course,  no  boom 
would  be  1,200  yards  long;  there  would  be  two  booms  in  the  main 
channel,  one  at  either  side  of  the  friendly  passage.  With  regard  to 
the  torpedo-boats  at  night,  I  always  understood  that  every  torpedo-boat 
which  attempted  to  enter  a  defended  port  at  night  would  be  fired  at. 
There  is  one  thing  I  should  like  to  add  before  concluding.  I  have 
said  that  we  are  apt  to  overdo  our  defence  by  heavy  guns,  and  apt  to 
underdo  our  defence  against  torpedo-boat  attack.  In  connection  with 
that  I  may  have  been  misunderstood.  The  officers  who  have  been 
recently  responsible  for  our  coast  defence  have  shown  great  insight  and 
wonderful  courage  in  the  way  in  which  they  have  placed  but  one  gun 
where  two  or  three  guns  were  placed  before;  and  with  regard  to  what 
they  have  done  against  torpedo-boat  attack,  I  can  see  no  improvement 
possible.  As  to  the  style  of  the  defence  adopted,  the  only  question  is 
that  I  think  we  have  not   thoroughly  realised  how  very  necessary  it  is 

*/.  e.y  the  hills  on  which  the  heavy  batteries  were  placed. — E.C. 
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to  go  a  great  deal  further  on  the  same  lines.  I  am  very  much  obliged 
to  you,  Sir,  for  taking  the  Chair,  and  to  you,  gentlemen,  who  have 
discussed  the  paper.* 

The  Chairman  (Major-General  Sir  Hugh  MacCalmont, 
K.C.B.) : — We  have  listened  to  a  very  instructive  lecture  and  a  very 
interesting  discussion,  though  I  do  not  mean  to  say  that  the  discus- 
sion was  not  instructive  too;  as  far  as  I  am  concerned,  it  was  very  in- 
structive. It  occurred  to  me  that  the  main  point  of  the  lecture  is 
point  No.  5: — ^*It  is  possible  to  secure  harbours  by  defences  placed  on 
or  based  on  the  land  without  inordinate  expense.*'  I  remember  the 
case  of  Belfast  Loch,  where  I  lived  some  years  ago.  The  place  was 
absolutely  undefended.  It  comprised  a  narrow  channel  leading  up  to 
a  great  manufacturing  town  and  great  ship-yards,  which  were  practi- 
cally at  the  mercy  of  any  cruiser  which  thought  it  worth  while  to 
wort  round  and  do  some  damage.  The  Navv  cannot  command  every 
port;  it  cannot  be  everywhere,  and  it  would  be  quite  worth  the  while 
of  any  cruiser  to  make  a  raid  on  a  place  like  Belfast.  I  wrote  manv 
letters  in  th  e  papers  at  the  time  I  lived  there  to  call  attention  to  the 
great  risks  involved.  Within  the  last  three  or  four  years  the  place  has 
been  adequately  defended,  and,  as  Colonel  Cotter  has  pointed  out,  at 
quite  a  comparatively  trifling  expense  to  that  of  making  the  Navy  re- 
sponsible for  everything  of  the  kind.  It  appears  to  me  to  be  a  matter 
entirely  of  economy.  There  is  one  question  I  should  like  to  ask  the 
lecturer.  Colonel  Cotter  said  that  these  contact  mines  were  entirely 
out  of  date.  We  were  given  to  understand  that  no  nation  would  use 
contact  mines.  But  we  read  in  the  papers  the  other  day  that  the 
Russians  blew  up  one  of  their  ships  through  it  touching  a  contact 
mine. 

Colonel  E.  W.  COTTER: — If  I  may  answer  at  once,  I  would  say 

we  do  not  know  enough  of  what  has  occurred;  we  cannot  rely  exactly 

*  Addendum. — I  gather  from  the  discussion  that  I  diinot  make  myself  clear  in  the 
last  paragraph  of  my  lecture.  I  wish  I  had  said:  "Placed  under  the  Admiralty" 
instead  of  "  handed  over  to  the  Royal  Navy."  I  never  intended  that  sea-going  naval 
officers  should  come  ashore  and  command  land  batteries,  nor  did  that  follow  from 
the  text.  Again,  when  I  said  that  the  present  Fortress  Artillery  and  Fortress  En- 
gineers would  be  included  with  the  Corps  of  the  Royal  Marines,  I  did  not  mean 
complete  amalgamation,  for  of  course  the  two  existing  Corps  of  Marines  are  not 
amalgamated.  I  meant  that  the  Coast  Defence  Corps  should  bear  the  same  relation 
to  the  Admiralty  as  do  the  two  existing  Marine  Corps;  but  it  does  not  neces- 
sarily follow  that  the  new  body  would  be  sea-going,  and  therefore  it  does  not  neces- 
sarily follow  that  the  R.M.A.  and  R. M.L.I,  would  get  one  whit  less  sea  experience 
than  they  do  at  present. — E.C. 
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on  what  we  read  in  the  papers.  But  I  think  Admiral  Fremantle  said 
the  other  day  in  the  papers  that  no  nation  would  dream  of  using  purely 
contact  mines.  You  must,  in  addition  to  the  contact,  have  another 
act,  a  very  deliberate  act.  Of  course,  when  that  (Jeliberate  act  is 
taken,  then  if  you  knock  against  the  mines  you  blow  yourself  up. 
Whether  the  Russian  arrangements  were  very  bad  or  not,  as  I  am  not 
a  naval  officer,  I  do  not  say;  but  I  cannot  understand  them.  They 
.may  have  in  this  respect  done  one  thing  by  mistake,  viz.:  performed 
*  the  deliberate  act,  so  that  when  the  contact  occurred  the  ship  was 
blown  up.  However,  we  cannot  tell  that  until  we  know  more  about 
the  details.     But  I  do  not  believe  they  have  used  purely  contact  mines. 

The  CHAIRMAN: — Then  I  should  like  to  say  that  one  of  the 
speakers  inferred  that  the  advice  of  naval  officers  was  not  taken  in 
regard  to  these  land  defences.  I  know  of  one  case  in  point  in  which 
nearly  all  the  work  was  done  on  the  initiative  of  an  admiral,  though 
I  cannot,  of  course,  mention  either  the  man  or  the  place.  At  any 
rate,  I  know  in  one  most  important  case  that  it  was  entirely  on  the 
admiral's  initiative  certain  steps  were  taken;  and  I  remember  his 
making  the  renfark  to  me:  ^^If  you  put  guns  of  such  and  such  caliber 
in  a  certain  place  no  battle-ship  will  ever  come  near  it."  And  the 
admiral's  view  was  acted  upon.  I  do  not  think  there  is  anything  else 
I  need  say,  except  that  I  am  not  altogether  prepared  to  agree  with 
Colonel  Cotter's  proposal  to  hand  over  the  coast  defence  to  the  Navy. 
I  am  one  of  those  people  who  think  that  everyone  ought  to  be  allowed 
to  do  his  own  business,  and  that  all  the  land  business  ought  to  be 
done  by  the  land  forces.  If  it  is  a  question  of  signalling,  then  the 
land  forces,  the  Garrison  Artillery,  and  so  on,  should  be  thoroughly 
educated  for  the  interchange  of  all  signalling  with  the  Navy.  There 
is  a  tendency  for  everybody  to  try  to  do  everybody  else's  work.  For 
instance,  in  the  cavalry  there  are  three  men  to  one  horse.  Before  you 
provide  the  three  horses  for  the  three  men  you  proceed  to  mount  the 
infantry.  That  is  our  way  of  doing  business;  it  is  a  sort  of  Jack-of- 
all-tradesplan,  which  I  am  quite  certain  is  not  conductive  to  efficiency. 

I  desire,  on  your  behalf  to  propose  a  hearty  vote  of  thanks  to  Colonel 
Cotter  for  his  very  able  and  instructive  lecture. 
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The  intimate  connection  which  has  always  existed  between  the 
Engineer  School  of  Application  and  the  Engineer  troops,  renders  a 
brief  outline  of  the  successive  organizations  of  the  latter  important  to 
an  understanding  of  the  former.  Indeed  to  Company  A  under  Lieut. 
Duane  much  credit  is  due  for  valuable  technical  researches,  before 
the  Civil  War  had  demonstrated  the  necessity  of  a  special  School  for 
this  among  other  purposes. 

ENGINEER  TROOPS  IN  THE  U.  S.  ARMY. 

Subsequent  to  the  Act  of  March  16,  1802,  fixing  the  military  peace 
establishment  of  the  United  States,  there  were  no  engineer  troops  in 
service,  other  than  the  Company  of  Bombardiers  attached  for  a  short 
time  to  the  Military  Academy,  until  Company  A  was  raised  by  Act 
of  May  15,  1846,  to  meet  the  exigencies  of  the  War  with  Mexico. 
After  its  close  the  Company  was  stationed  at  West  Point,  except 
when  it  accompanied  the  expedition  to  Utah,  although  several  detach- 
ments served  in  the  West  on  duty  with  other  troops  in  the  fifties.  At 
West  Point  the  Company  assisted  in  the  instruction  of  the  cadets  in 
practical  military  engineering,  but  its  most  important  duty  was  ex- 
perimenting with  different  patterns  of  bridge  trains  to  take  the  place 
of  the  rubber  pontons  which  had  proved  to  be  ill  adapted  to  the  needs 
of  the  service.  These  investigations  were  conducted  chiefly  by  Lieut. 
Duane,  and  when  the  Civil  War  occurred  the  results  proved  to  be  of 
immense  value. 

At  the  outbreak  of  that  war  Congress  authorized,  by  Act  of  August 
3,  1861,  three  more  companies  of  engineeer  troops,  and   by  Act  of 


August  6,  1861,  one  company  of  topographical  engineer  troopi.ti- 
engineer  service  at  that  date  being  divided  between  these  two  Cnip 
After  their  consolidation,  by  Act  of  March  3,  1863,  four  of  thf-- 
companies  served  as  a  Battalion  attached  directly  to  the  Headquanr- 
of  the  Army  of  the  Potomac,  performing  gallant  and  distingui\!;t. 
service  from  Yorktown  to  Appomattox,  Company  E  was  recruited. 
Detroit  in  1865.  The  Battalion  organization  was  first  fomuli. 
recognized  by  Congress  by  Act  of  July  28,  1866. 

The  original  organization  of  Company  A  called  for  100  enliRc^ 
men.     This  number,  and  that  of  each  of  the  new  companies,  wasfv 
tablished  at    150  men  by  the  Acts   authorizing  the   latter.      In  con" 
quence  of  the  reduction  of  the  army  after  the  war,  the  number  allowr'  , 
to  be  recruited  for  the  Battalion  was  fixed  in  December,  1870,  ai  3J4  i 
men ;  on  July  1, 1871,  at  301  men ;  on  June  3,  1873,  at  350  men;  ni  I 
on  May  9,  1877,  at  200  men.     On  August  5,  1884,  the  number  wk 
increased  to  450  men.     The  first  reduction   occasioned  the    brewing 
up  of  the  Posts  at  Yerba  Buena  Island  and  Jefferson  Barracks,  ihtrt- 
duction  of    Company  D  to  a  skeleton  organization,  and 
at  Company  E  to  West  Point. 


DISPOSITION  OF  THE  BATTALION 
AFTER  THE  CIVIL  WAR. 


the    t^^ 


When  the  Army  of  the  Potomac  was  mustered  out  of  service  ac  the 
close  of  the  war  it  became  a  question  what  disposition  should  be  nade 
ol  the  Battalion.  West  Point  it  was  foreseen  would  soon  ceaSctu 
be  exclusively  an  Engineer  Post,  and  moreover  there  were  no  build- 
ings there  available  for  so  many  men,  and  for  the  storage  of  the  im- 
mense accumulations  of  engineeer  materials  in  Virginia  that  were 
worthy  of  preservation.  At  Willets  Point  the  temporary  buildings  of 
the  Grant  General  Hospital  would  afford  immediate  accominodation. 
and  it  was  decided  to  create  there  an  independent  engineer  post  under 
the  direct  control  of  the  Chief  of  Engineers;  to  send  Company  A  back 
to  West  Point;  to  send  Companies  B,  C  and  D  to  Willets  Point;  and 
to  send  Company  E  to  Jefferson  Barracks,  where  were  to  be  stored  the 
accumulations  of  Engineer  property  remaining  after  the  dischai^e  of 
the  Western  Armies.  Subsequently,  under  General  Humphreys'  ad- 
min istrat  ion, Company  D  was  transferred  to  California  in  August,  1867. 
for  such  military  duty  as  might  be  required  by  the  Commanding  Gen- 
eral, taking  station  first  at  Fort  Point  and  later  at  Yerba  Buena  I 
and   Company  A  was  transferred    from  West    Point  to  Willets  r- 


arriving  on  September  3,  1867,  being  replaced  by  a  small  detachment 
from  the  Battalion;  the  instruction  of  the  companies  at  the  three  En- 
gineer Posts  was  to  be  prescribed  by  the  Battalion  Commander,  even 
the  Post  returns  being  forwarded  through  him;  he  also  acted  as  Super- 
intendent of  the  Engineer  Recruiting  Service,  officers  of  the  Corps 
on  other  duty  at  several  cities  having  charge  of  the  enlistments. 
Such  were  the  general  conditions  under  which  the  Engineer  School 
of  Application  originated.  It  really  was  divided  between  three  Posts, 
prior  to  the  abandonment  of  Yerba  Buena  Island  and  Jefierson  Bar- 
racks in  1871. 

When  the  Army  of  the  Potomac  was  mustered  out  of  service  in  the 
summer  of  1865,  General  Duane  who  had  been  its  Chief  Engineer 
reported  for  duty  to  General  Delafield,  then  Chief  of  Engineers. 
The  latter  asked  what  service  would  be  agreeable  to  him,  remarking 
that  he  was  one  of  the  first  officers  of  the  Corps  to  return  to  duty  after 
distinguished  service  throughout  the  entire  war  in  his  legitimate  arm 
of  service.  General  Duane  replied  that  he  should  like  to  command 
the  Battalion  of  Engineers.  General  Delafield  acceded,  and  he  was 
ordered  to  take  charge  of  the  construction  of  the  fortifications  at  Wil- 
lets  Point,  and  to  command  the  new  Engineer  Post.  Companies  B 
and  D  were  sent  there  to  receive  and  store  the  engineer  property,  to 
be  joined  later  by  Company  C  which  remained  at  Washington  to  col- 
lect and  ship  the  stores.  This  work  was  in  progress  when  in  the 
autumn  of  1865  my  volunteer  regiment  was  mustered  out  of  service 
and  I  reported  for  duty  to  General  Delafield.  He  assigned  me  to  the 
charge  of  the  construction  of  the  fortifications  at  Fort  Schuyler,  and 
to  the  command  of  the  Battalion  of  Engineers,  then  under  that  of  the 
senior  Captain,  Brevet  Colonel  Harwood.  I  reminded  him  of  Gen- 
eral Duane's  request;  but  he  said  the  latter*s  health  had  suffered,  and 
although  he  was  in  command  of  the  Post  I  would  be  held  responsible 
for  the  Battalion.  Before  I  could  assume  command,  I  was  not  sorry 
to  be  ordered  to  report  to  General  Humphreys  for  temporary  duty  on 
the  Mississippi  River,  and  it  was  only  on  June  1,  1866,  that  I  finally 
took  station  at  Willets  Point. 

Having  long  entertained  the  highest  respect  and  esteem  for  General 
Duane,  and  feeling  that  our  verbal  instructions  might  cause  mis- 
understandings as  to  our  relative  functions  I  had  a  frank  explanation 
with  him  on  reporting.  He  fully  met  the  difficulty  by  at  once  issuing 
a  Post  order  defining  our  relations  as  those  existing  between  the  Super- 
intendent and  Commandant  at  West  Point;   and  from  that  time  until 


the  date  when  he  was  relieved  from  duty  at  Willets  Point, 
1868,  we  cooperated  most  cordially  in  endeavoring  to  tnake  t 
with  troopsprofitableaHke  to  the  young  officers  who,  it  ivas  uit 
would  be  given  a  tour  of  duty  at  Willets  Point  immediately  anH 
theMilitary  Academy,  and  to  the  older  officers  who  would  lindthecm 
parative  leisure  useful  for  such  professional  reading  as    had  been  sui 
gested  by  their  experience  in  other  fields  of  duty.     It  v^ould  be  aniur  I 
to  General  Duane  to  fail  to  recognize  the  benefit  I  derived    framlx]  I 
good  advice  in  the  effort,  without  special  authority  or  supplies  o(»"  I 
kind,  to  relieve  the  officers  from  the  tedium  of  routine  garrison  Hit 
which  after  the  excitement  of  active  field  service  could  hardly  failn  I 
become  Irksome. 

INAUGURATION  OF  THE 
ENGINEER  SCHOOL  OF  APPLICATION. 

In  October,  1866,  General  Humphreys  having  recently 
to  the  command  oi  the  Corps  made  his  first  Inspection  of 
He  asked  many  questions,  and  was  evidently  Impressed  with^ 
portance  not  only  of  replacing  the  temporary  buildings,  already 
signs  of  deterioration,  with  structures  better  suited  to  the  climitt. 
but  also  of  developing  some  well  considered  plan  by  whicfi  the  new 
Post  might  be  made  to  serve  as  a  School  of  Application  for  officers 
and  men  alike,  and  thus  contribute  to  the  efficiency  of  the  Corps  ot 
Engineers.  The  localitvwas  well  suited  for  the  practical  Instruction 
of  the  troops  in  works  of  siege  including  land  mining,  in  militan 
bridge  exercises,  and  in  military  reconnaissances  of  the  surrounding 
country  toserve  as  abasis  for  the  study  of  defensive  lines.  The  ques- 
tion for  the  officers  was  more  complex,  and  should  be  developed  ivith  > 
view  to  meet  the  actual  needs  of  young  officers  resulting  from  the  (act 
that  while  admirably  trained  at  West  Point  in  the  theoretical  rudi- 
ments of  their  profession,  and  in  many  of  the  practical  details  of  the 
military  duties  of  all  arms  of  service,  they  had  still  much  to  lean 
about  the  use  and  care  of  delicate  surveying,  astronomical  and  other 
instruments  in  constant  use  by  rhe  Corps  of  Engineers.  Before' the 
war  this  needful  practice  had  often  been  given  by  early  assignmeiu  to 
duty  on  the  Survey  of  the  Lakes,  or  on  explorations  for  a  Pacific  Rail- 
road, or  for  the  demarkation  of  our  International  or  State  boundarid; 
but  now  that  the  first  two  or  three  years  after  graduation  would  be 
largely  devoted  to  service  with  troops  It  was  desirable  to  afford  ample 
opportunities  to  master  these  details,  without  a  knowledge  of   which 


the  officer  was  certain  to  find  himself  in  respect  to  the  civil  employees 
of  the  Corps  in  the  mortifying  position  of  a  young  Infantry  or  Artil- 
lery officer  attempting  to  instruct  old  sergeants  without  himself  un- 
derstanding the  weapon.  Many  of  the  older  officers  had  not  for- 
gotten such  experiences  in  the  days  before  the  war,  when  there  had 
been  no  facilities  for  acquiring  these  rudiments  before  actual  work 
began.  As  to  a  post-graduate  course  of  technical  reading,  it  would 
in  General  Humphreys*  view  be  inexpedient  to  resume  at  once  the 
studies  and  recitations  which  for  four  years  had  occupied  so  much  of 
the  time  at  West  Point.  The  young  graduate  should  be  made  to  feel 
that  his  school-boy  days  were  over,  and  that  he  was  now  responsible 
for  the  use  of  the  time  available  for  reading.  He  had  learned  how  to 
'  study  and  should  be  allowed  to  apply  this  knowledge  in  the  identical 
manner  which  the  duties  of  the  Corps  would  exact  during  all  the  rest 
of  his  life.  Any  one  worthy  of  his  commission  would  soon  begin  the 
work,  and  the  examinations  for  promotion  would  weed  out  sluggards. 
In  a  word,  Willets  Point  should  be  a  School  of  Application  and  not 
an  under-graduate  affair.  Furthermore,  as  soon  as  means  could  be 
obtained,  it  should  be  made  the  special  laboratory  of  the  Corps  where 
with  the  assistance  of  officers  and  enlisted  men  any  investigations  re- 
quiring experimental  research  should  be  conducted.  Such  an  estab- 
lishment had  always  been  needed. 

Such  was  the  general  plan  which  occupied  the  mind  of  General 
Humphreys  and  to  which  my  local  experience  suggested  no  modifica- 
tion or  improvement.  I  did,  however,  suggest  the  question  whether, 
as  some  of  the  work  that  officers  would  be  called  upon  to  perform  lay 
beyond  the  usual  requirements  at  military  posts,  it  might  not  be  well 
to  have  some  such  official  recognition  by  the  War  Department  as  had 
been  given  in  the  case  of  the  Artillery  School.  He  said  he  thought 
not,  at  least  for  the  present.  The  plan  would  be  tentative  at  best, 
and  such  official  recognition  might  involve  conditions  that  would  re- 
quire troublesome  modifications  later.  The  command  of  the  Battal- 
ion carried  with  it  the  requisite  authority  for  what  was  proposed,  and 
in  case  of  any  question  I  could  depend  on  his  support.  It  seemed  bet- 
ter to  grope  our  way  at  first,  until  experience  had  indicated  the  best 
solution  of  the  problem.  Thus  was  inaugurated  the  Engineer  School 
of  Application. 

At  this  time  the  roster  of  officers  on  duty  with  the  companies  was 
the  following:  Battalion  Adjutant,  1st  Lieut.  A.  Nisbet  Lee;  Bat- 
talion Quartermaster,  1st  Lieut.  D.  P.  Heap;   Company  A,  at  West 


Point,  Capt.  W.  H.  H.  Benyaurd,  1st  Lieut.  W.  A.  Jones  and 
Lieut.  H.  M.  Adams;  Company  B,  at  Willeis  Point.  Capt.  C.V( 
Howell  and  1st  Lieut.  L.C. Overman;  Company  C.  at  Willets  Pmt 
Capt.  A.  H.  Holgate  and  1st.  Lieut.  W.  R.  Livermore;  CompaoyD 
at  Willets  Point,  Capt.  F.  Harwood,  1st  Lieut.  C.  B.  PhiHipim 
1st  Lieut.  W.  H.  Chase;  Company  E,  at  Jefferson  Barracla,  k 
Lieut.  W.  Ludlow,  1st  Lieut.  J.  C.  Post  and  2d  Lieut.  E.  .1 
Woodruff.     Many  changes,  however,  soon  occurred. 

These  officers  had  all  graduated  at  the  Military  Academy  duril^llc 
progress  of  the  war,  and  had  had  no  experience  in  the  civil  dutftfti 
the  Corps.  Furthermore  the  Battalion  organization  had  noi  bwi 
recognized  by  Congress,  and  had  been  improvised  to  meet  the 
of  an  active  field  service.  Graduates  on  reporting  had  usuallyben 
assigned  to  a  Company,  making  the  Battalion  a  sort  of  headqtwicn 
when  the  army  was  stationary,  but  when  a  movement  came  the  d^ 
mand  for  engineers  with  divisions  and  brigades, caused  so  many  tem- 
porary detachments  that  the  Battalion  often  marched  under  the  com- 
mand of  the  acting  sergeant  major.  Indeed  Lieutenants  Lee  anil 
Heap,  appointed  by  me  on  October  3,  1866,  to  take  rank  from  thedst 
of  theAct  (July  28.  1866).  were  the  first  legal  incumbents  of  the  offices 
of  Adjutant  and  Quartermaster.  On  assuming  command  I  had  fauivi 
the  officer  of  the  day  receiving  dress  parades,  1st  sergeants  comiDBnd- 
ing  the  companies.  Under  such  conditions  the  summer  of  18G6  ve 
naturally  devoted  to  establishing  the  usual  routine  of  duty  at  a'lnili' 
tary  post,  and  to  carrying  out  Colonel  Harwood's  drill  orders  covo- 
ing  infantry,  pontoneerlng  and  the  construction  of  three  field  batter- 
ies. One  of  the  latter,  however,  was  tranformed  into  a  typical  tnottii 
battery  to  illustrate  the  system  developed  in  the  siege  of  Petersburg. 
This  pattern  it  was  found  could  never  be  silenced,  by  reason  of  over- 
head splinter  proof  shelters  placed  between  the  mortar  platforms  anil 
the  traverse  magazines,  under  which  the  cannoneers  could  find  instant 
shelter  against  shells  exploding  over  the  battery.  The  construction 
at  Willets  Point  was  intended  as  a  permanent  type,  but  was  removed 
many  years  after  to  give  place  to  new  officers'  quarters. 

The  instruction  order  for  the  summer  of  1867,  when  systematic 
work  really  began,  prescribed  the  completion  of  this  battery,  the 
fabrication  of  materials  gathered  in  the  vicinity  or  received  irom 
West  Point  into  gabions,  facines,  etc.,  and  the  construction  upon  a 
scale  of  tS  of  Vauban's  1st  front,  Noizet's  front,  and  the  German  front 
used  at  Fort  Alexander  at  Coblenz.     One  of  the  fronts  WH 


to  each  Company,  the  working  drawings  to  be  prepared  by  the  Com- 
pany officers.  One  of  Brialmont's  fronts  was  added  at  a  later  day. 
The  scarps  and  counterscarps,  at  first  of  marsh  sod,  were  subsequently 
replaced  with  concrete;  and  the  models  proved  to  be  useful  in  the 
verbal  instruction  of  the  non-commissioned  officers,  and  interest- 
ing to  officers  visiting  the  Post.  The  utility  of  the  practice  even 
for  the  officers  themselves  was  illustrated  when  I  found  a  recent 
.  graduate  attempting  to  construct  his  front  on  the  ground  with 
chain  and  transit,  his  theoretical  instruction  having  failed  to  make 
him  appreciate  the  use  of  drawings  for  that  purpose.  The  course 
in  pontoneering  covered  all  details,  including  rowing,  bridge  build- 
ing with  wooden  and  canvas  pontons,  loading  and  unloading  the 
wagons,  etc.  In  infantry  it  covered  company,  battalion,  and 
skeleton  drills  in  the  school  of  the  brigade,  bayonet  exercise,  and 
Heth's  target  practice.  The  latter,  although  required  by  existing 
War  Department  orders,  was  often  ignored  at  military  Posts;  and, 
as  will  appear  below,  this  early  attention  to  the  duty  brought  great 
credit  to  the  Battalion  when  a  few  years  later  marksmanship  became 
so  conspicuously  the  recognized  test  of  soldierly  merit. 

To  trace  from  year  to  year  the  gradual  development  in  summer  in- 
struction at  the  Posts  occupied  by  the  Battalion  would  exceed  the 
limits  of  this  paper.  It  may  be  found  in  the  annual  orders  printed  on 
the  Battalion  press  by  enlisted  men  at  Willets  Point.  This  instruc- 
tion covered  verbal  questioning  of  the  soldiers  by  their  officers  at  the 
model  batteries;  the  practical  driving  of  mining  galleries,  the  explo- 
sion of  gunpowder  and  dynamite  mines,  the  formation  by  small 
charges  of  cavities  for  camouflets  in  countermining;  the  construction 
and  breaking  of  improvised  bridges  over  dry  ravines;  the  making  of 
military  maps  by  officers,  non-commissioned  officers,  and  selected  pri- 
vates upon  the  system  defined  by  Battalion  order  in  June,  1868,  which 
had  been  adopted  after  large  experience  in  the  Civil  War;  the  rapid 
multiplication  of  military  maps  by  various  photographic  processes; 
no  little  practice  in  carpentry  and  masonry  in  the  construction  of  the 
new  Post  buildings,  a  work  which  continued  actively  until  1875; 
regular  drilling  in  a  large  circular  building,  110  feet  in  diameter, 
floored  with  moulding  sand, where  the  construction  of  batteries, paral- 
lels, saps  and  other  works  of  siege  on  a  scale  of  i  could  be  executed 
with  great  advantage,  as  I  had  seen  practiced  by  the  Royal  Engineers 
at  Chatham  in  1873;  and  finally  elaborate  instruction  in  submarine 
mining,  as  will  appear  below. 
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For  the  enlisted  men,  the  winter  instruction  order  for  1867-68pR- 
scribed  the  usual  daily  recitations  of  the  non-commissioned  officenn 
field  fortification,  ponton  manual,  and  Infantry  tactics,  togetherwii 
Company  drills   in  the   bayonet  exercise   and  such    other   exerciKsa 
were  suited  to  the  season.     The  school  for  soldiers  ordered  byActoi 
Congress  of  July  28,  1866,  was  opened  under  the    folloiving  ngsit 
tions.     Attendance  to  be  voluntary.     Those   desiring    to   attend  i» 
meet  and  elect  three  of  their  number  to  constitute  a  School  Commit- 
tee for  the  season,  whose  first  duty  would  be  to  prepare  a  classified  lis 
of  the  studies  desired.     The  necessary  room,  with   fire,  light,  bbck- 
boards,  tables,  etc.,  to  be  provided  without  expense  to  the  sdiolin; 
ultimately  the  Post   fund   assisted  in  the  purchase  of    books*    This 
school  proved   highly  successful,  the   Battalion  containing  many  ma 
desirous  to  improve  themselves  by  study.     Three  departments*  matlK- 
matics,  languages  and  English  branches  were  formed,  including  arith- 
metic, algebra,  geometry,  English  grammer,  French,  Spanish,  histoiy, 
international  law,  geography  and  penmanship.     Four  ofiicers  wered^ 
tailed  in  each  department,  one  to  be  present  on  three  nights  for  three 
consecutive  weeks  from  6.30  to  8  P.  M.,  to  hear  and  mark  the  recita- 
tions.    This  school  was  continued  annually  during  my  entire  tour  of 
duty,  the   instruction  finally  devolving  upon  the  Adjutant  and  Quar- 
termaster, as  the  other  duties  of  the  Company  officers  became  more 
onerous.     Theoretical   instruction  in  the  submarine   mining  senricc 
was  also  given  later  to  the  enlisted  man,  as  will  appear  below. 

THE  ESSAYONS  CLUB. 

The  problem  how  to  make  the  winter  season  of  1867-68  pass  pli 
antly  and  profitably  to  the  ofHcers  during  the  suspension  of  drills 
not  a  simple  one.  The  ordinary  routine  of  garrison  duty  after  yean 
spent  in  active  field  service  could  hardly  fail  to  become  virearisome  to 
men  of  mental  ability.  We  had  no  funds  or  outfit  of  any  kind.  Gen- 
eral Duane  and  I  discussed  various  plans,  and  finally  decided  upon  the 
following,  suggested  by  the  success  of  a  similar  voluntary  oi;ganisa- 
tion  formed  among  the  ofHcers  at  West  Point  to  discuss  the  cain- 
paigns  of  Napoleon  at  regular  meetings,  some  member  in  turn  hav- 
ing previously  secured  the  needful  maps  and  reviewed  the  important 
facts  by  aid  of  the  Library  of  the  Academy.  As  our  officers  at  Willets 
Point  had  just  served  with  distinction  in  a  great  war,  and  had  had  no 
experience  in  the  civil  duties  of  the  Corps,  it  seemed  to  be  more  use- 
ful for  them  to  turn  their  attention  to  the  latter,  which  could  be  done 


by  individual  reading  and  the  preparation  of  papers  for  discussion. 
The  idea  at  once  proved  popular,  and  thus  was  originated  the  Essayons 
Club  of  the  Corps  of  Engineers,  which  became  the  germ  of  the  School 
of  Application. 

The  active  membership  was  composed  of  all  officers  on  duty  at  Wil* 
lets  Point  who  desired  to  join,  and  they  all  did,  and  such  other  per- 
sons as  should  be  unanimously  elected;  among  them  will  be  pleas' 
antlv  remembered  Mr.  Oxholm,  the  Asst.  Engineer  at  the  Fort. 
The  honorary  membership  included  all  other  officers  of  the  Corps  of 
Engineers,  and  such  others  as  should  be  unanimously  elected.  Origi- 
nal communications  upon  professional  subjects  were  solicited  from 
the  latter,  which  if  voted  by  the  Club  might  be  printed  on  the  Bat- 
talion press,  making  its  proceedings  the  means  of  disseminating  valu- 
able information.  Subjects  for  discussion  to  be  confined  to  scientific 
topics.  Meetings  to  be  held  on  Monday  of  each  week  during  the 
season.  At  each  meeting  some  member  to  read  a  paper  upon  a  sub- 
ject announced  by  himself  at  the  previous  meeting,  either  an  essay 
or  a  compilation  from  authorities  at  his  disposal.  The  order  of 
papers  to  be  determined  by  lot  at  the  first  meeting,  and  as  often  there- 
after as  necessary.  After  the  reading  a  discussion  to  follow  on  that  or  on 
some  other  subject  announced  by  the  president  at  the  previous  meeting. 

This  plan  proved  highly  successful.  General  Duane,  on  the  occa- 
sion of  the  first  meeting,  held  on  January  28,  1868,  read  a  paper  on 
the  experiments  conducted  at  West  Point  to  develop  the  best  pattern 
of  bridge  train  for  the  Army.  This  was  followed  by  others,  and  gen- 
eral interest  in  professional  subjects  was  soon  awakened.  Many  of 
the  papers,  fifty  in  all,  were  printed  from  time  to  time  on  the  Battal- 
ion press,  some  of  them  contributed  by  officers  of  high  rank  not 
stationed  at  Willets  Point.  As  the  technical  work  of  the  School  in- 
creased meetings  were  held  at  longer  intervals,  and  finally  the  Club 
died  a  natural  death  in  1882.  The  printed  papers  covered  a  wide 
range  of  topics  pertaining  to  physics  and  engineering,  and  they  form 
a  worthy  supplement  to  the  Professional  Papers  of  the  Corps.  They 
were  followed  by  another  series  entitled  Professional  Papers  of  the 
Engineer  School  of  Application  of  which  two  volumes  were  printed 
during  my  tour  of  duty.  They  were  largely  but  not  exclusively  re- 
stricted to  translations  of  such  current  literature  as  seemed  appropri- 
ate to  the  objects  of  the  School,  both  military  and  civil. 

To  attempt  to  follow  year  by  year  the  gradual  development  of  the 
School   of   Application  would  extend   this  paper  beyond   reasonable 
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limits.     The   fundamental    idea  was  the   following.      The  study  rl 
natural  phenomena  with  a  view  to  a  specific  application  of  the  inb 
mation  acquired  constitutes  so  important  a  part  of  the  current  duii^^ 
of  the   Corps  that   the  time  of   the  young   officer  could   not  be  rnr] 
profitably  spent  than  by  making  him  familiar  with  the  methods  coi: 
mon  to  such    investigations.     Reading  can  be   done    anywhere,  k-I 
search   demands  tools  and  skill  in   using  them,  and    these  are  not  to' 
be  had  at  ordinary  stations  of  the  Corps.     It  should  be   the  funain 
of  the  School  to  supply  them. 

METEOROLOGY  IN  CONNECTION  WITH  HYPSOMETRY. 

The  beginning  was  made  with  meteorology,  for  ivhich  alone  the 
needful  instruments  could  then  be  obtained.  The  Corps  had  made 
important  contributions  to  hypsometry  in  conducting  the  explorations 
for  the  Pacific  Railroad,  and  few  instruments  require  more  delicate 
handling  or  furnish  better  tests  of  the  accuracy  of  the  observations 
than  does  the  barometer.  In  July,  1868,  the  eleven  officers  on  duty 
with  the  Battalion,  and  Asst.  Surgeon  Calvin  De  Witt  as  a  volunteer, 
each  made  hourly  observations  with  extreme  care  for  twenty-four  con- 
secutive hours,  of  the  barometric  pressure,  the  temperature,  and  the 
humidity.  The  usual  reductions  were  applied  and  the  results  were 
published  in  Battalion  orders,  giving  five  mean  horary  curves. 

These  observations  were  continued  regularly  from  year  to  year,  the 
observers  being  the  officers  and  selected  non-commissioned  officers  at 
the  three  Engineer  Posts;  and  the  results  were  published  in  annual 
orders  in  the  form  of  mean  horary  curves.  These  observations,  and 
their  reduction  by  the  method  prescribed  in  Colonel  Williamson's 
Corps  Paper,  made  the  officers  familiar  with  the  latest  developments 
in  hypsometry,  and   the  few   hours  devoted  to  them  were  well  spent. 

MILITARY  RECONNAISSANCES  AND  SURVEYS. 

The  details  of  military  reconnaissance  next  received  attention.  On 
June  30, 1868,  was  published  a  Battalion  Order  prescribing;  the  method 
developed  during  the  War  for  such  work  on  foot  and  on  horseback, 
and  for  its  compilation  into  military  maps.  This  practice  was  con- 
tinued annually  not  only  by  the  officers  and  non-commissioned  officers 
but  also  by  selected  privates.  Indeed,  for  many  years  small  detach- 
ments served  in  the  Western  Departments  and  on  the  Wheeler  Survey, 
and  the  Annual  Report  of  the  Chief  of  Engineers  for  1876  records 
the  fact  that  during  three  years  these  enlisted  men  reconnoitred  and 
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mapped  24,044  miles,  for  the  benefit  of  the  Army.  In  the  summer 
of  1872  reconnaissances  near  Willets  Point  were  combined  in  a  way 
to  make  a  connected  map  of  the  district,  and  during  the  following 
winter  the  instruction  order  described:  ** Each  commissioned  officer 
of  the  Battalion,  stationed  at  Willets  Point,  will  prepare,  in  lieu  of 
essays,"  (which  had  been  required  in  the  previous  year)  **a  detailed  pro- 
ject for  a  line  of  field  works  extending  from  Willets  Point  to  Jamaica 
Bay,  designed  for  the  defense  of  Brooklyn  against  an  anticipated  sud- 
den invasion  by  a  well  equipped  army  of  100,000  men,  landing  on 
the  east  end  of  Long  Island.  The  project  will  include  a  plan  (on 
the  Battalion  photographic  map),  sections,  estimates  of  time  and 
materials,  with  a  full  memoir  showing  the  theory  of  defence.  Our 
working  forces  may  be  assumed  at  30,000  militia  infantry,  and  three 
full  companies  of  the  Battalion  of  Engineers;  our  artillery  to  consist 
of  50  rifled  siege  guns  and  50  eight-inch  siege  mortars,  served  by  a  full 
regiment  of  artillery,  and  of  30  six-guns  batteries  of  field  artillery, 
one-third  being  rifled.  In  addition  to  the  needful  quartermaster  trans- 
portation, including  forage,  1,000  horses  will  be  available,  and  all  re- 
quisite tools;  of  which,  however,  a  list  should  be  given."  These, 
projects  were  forwarded  to  the  Chief  of  Engineers.  At  a  later  date, 
each  officer  was  required  to  carefully  survey  and  contour  one  square 
mile  of  territory, using  the  ordinary  surveying  instruments.  Finally,as 
the  distance  from  the  Post  increased  outlying  camps  were  formed  for 
this  purpose.  One  object  of  this  practice  was  to  impress  the  officers 
with  the  fact  that  while  absolute  accuracy  is  unattainable,  no  matter 
how  perfect  the  instruments,  a  very  close  approximation  ought  to  be 
secured  even  with  rough  methods,  if  skillfully  applied. 

FIELD  ASTRONOMY. 

Field  astronomy  was  the  next  subject  to  receive  attention.  As  the 
demarkation  of  all  our  International  and  many  of  our  State  bounda- 
ries has  been  confided  to  the  Corps  of  Engineers,  together  with  the 
Survey  of  the  Great  Lakes,  and  the  exploration,  of  the  new  and  little 
known  portions  of  our  territory,  every  young  officer  should  be  an  ex- 
pert in  practical  field  astronomy.  Prof.  Bartlett,  who  took  a  warm 
interest  in  the  new  School,  kindly  offered  in  February,  1867,  to  loan 
us  the  early  astronomical  outfit  of  the  Military  Academy.  In  the 
summer  following  he  sent  an  astronomical  transit,  a  zenith  telescope, 
a  telescope  for  occupations  mounted  equatorially,  sextants,  chrono- 
meters, etc.     To   properly  make  use  of   these    instruments    a   field 
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observatory  was  necessary,  and  funds  were  so  hard  to    obtain  it 

days  that  it  was  only  early  in  1869  that  regular  observatit 

gin.     AH  officers  on  duty  with  the  Battalion  were  put    c 

and  weather  permittinff  the  hours  from  sunset  to  midnight  weradi 

to  the  work.      Each  officerwas  supplied  with  the  printed  h 

used  by  the  Corps  for  recording  the  notes  and  making 

tions;  and  as  these  after   approval  became  his  personal 

could  hardly  fail   to  be  convenient  at  a  later  day  if  suddenly  d 

on  astronomical  duty.     As  the  latitude  and  longitude  of  the«b«)>l 

tory  would  soon  be  accurately  known,  the  former  by  manyzcni 

scope  observations  and  the  latter  by  time  signals   from  WasMnpMl 

the  individual  results  of  each  officer  were  tabulated  and  announceiir. 

nually  in  Battalion  Orders,  which  thus  became  useful    for  rcfatnn  I 

in  estimating  the  probable   absolute  errors  to  which     simular  obMm  I 

tions  and  methods  in  the  field  are  liable.     This  annual  public 

which  continued  during  my  entire  tour  of  duty,  ultimately  resulldi  i» 

connecting  our  little  observatory  with  the  discovery  of  a  new  otdttli 

ing  motion  of  the  axis  of  the  earth,  as  will  appear  belo' 

During  the  first  twelve  years  fifty  officers  of  the  Corps  hsd  ihf 
benefit  of  practice,  in  this  old  observatory.  The  building  wasflDil' 
and  the  instruments  were  of  ancient  patterns,  but  they  were  replied 
in  the  spring  of  1879  by  a  new  outfit  entirely  satisfactory  in  ibw 
respects.  The  building  was  constructed  almost  wholly  by  Engipc 
soldiers.  A  lithograph  showing  its  dimensions  and  arrangemenu  W 
appended  to  Battalion  Order  No.  3,  of  1881  (reprinted  in.  Annual 
Report  of  Chief  of  Engineers  for  1881),  which  also  contained  »  M^ 
description  of  the  instruments,  about  a  dozen  in  nninber  and  tnchii)- 
ing  the  latest  types.  Prof.  T.  H.  Saflord  after  visiting  it  remarked  lo  I 
me  that  in  his  opinion  it  was  the  best  observatory  in  the  United  Stata 
for  teaching  practical  astronomy.  The  regular  course  included  dcRt- 
mination  of  latitude  by  different  types  of  zenith  telescope  and  by  ihr 
sextant;  the  determination  of  longitude  by  moon  culminations,  by  or- 
culations  by  the  dark  limb  of  the  moon,  by  eclipses  of  Jupiter's  satel- 
lites, and  (for  practice  in  using  the  sextant  in  oblique  planes)  hi 
lunar  distances.  Any  unusual  astronomical  event  was  of  course  nb- 
served  and  reported,  as  for  example  the  transit  of  Mercury  on  May  6. 
1878,  in  connection  with  which  the  longitude  of  the  observatOII'ini 
determined  by  time  signals  sent  for  ten  days  from  the  NsvkI  olMcm- 
tory  at  Washington;  and  the  transit  of  Venus  on  December  6,  1882. 
of  which  the  results  were  reported  in  full  in  Paper  V  of  the  Engineer 
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School  of  Application.  At  the  same  time  special  observations  were 
made  to  determine  the  correction  for  the  right  ascension  of  Venus  as 
given  in  the  American  Ephemeris,  which  was  determined  to  be  plus 
0.48  seconds;  similar  observations  made  with  the  Transit  Circle  of 
the  Naval  Observatory  at  Washington  indicated  a  correction  of  plus 
0.47  seconds.  But  the  most  interesting  contribution  to  the  science 
of  astronomy  for  which  credit  was  accorded  to  our  little  observatory 
came  about  by  accident.  It  was  well  understood  that  a  good  deter- 
mination of  latitude  by  the  zenith  telescope  method  should  not  be  in 
error  more  than  one-tenth  of  a  second  of  arc,  or  say  about  ten  feet. 
But  a  study  of  all  the  observations  made  at  the  new  observatory,  as 
reported  in  the  Annual  Battalion  Orders,  indicated  a  slight  but  pro- 
gressive change,  as  appears  from  the  following  figures  quoted  from  the 
Battalion  Order  of  February  15,  1886. 

In  1880  (326  observations  on  84  pairs)  latitude  40°  4?  21''.59 
In  1881  (591  observations  on  104  pairs)  latitude  40  47  21  .47 
In  1882  (235  observations  on  60  pairs)  latitude  40  47  21  .37 
In  1883  (497  observations  on  118  pairs)  latitude  40  47  21  .15 
In  1884  (523  observations  on  89  pairs)  latitude  40  47  20  .75 
In  1885  (564  observations  on  85  pairs)  latitude  40  47  21  .49 
Grand  mean  of  2,736  observations  latitude  40    47  21  .29 

This  result  seemed  to  me  so  surprising  that  I  communicated  the 
figures  to  some  of  my  astronomical  friends,  and  it  so  happened  that 
one  of  them.  Prof.  Seth  C.  Chandler,  was  then  engaged  in  studying 
some  similar  results  reported  from  Europe.  Full  details  of  our  rec- 
ords were  given  him  at  his  request,  and  in  his  well  known  analysis  of 
the  problem  he  accorded  gratifying  recognition  to  the  good  work  of 
our  little  observatory. 

The  frequency  of  auroral  displays  being  well  known  to  be  connected 
with  the  occurrence  of  certain  astronomical  phenomena,  advantage 
was  taken  of  the  unusual  facilities  at  Willets  Point  to  secure  an  ac- 
curate record  of  their  number.  The  public  property  was  guarded  by 
three  watchmen,  especially  selected  for  trustworthy  character,  who  oc- 
cupied three  widely  separated  posts  during  the  entire  night.  They  were 
each  ordered  to  report  on  the  following  morning  whether  any  auroras 
had  appeared,  and  if  not  whether  the  condition  of  the  sky  would  have 
permitted  any  to  be  seen.  The  following  is  a  summary  (quoted  from 
the  Battalion  Order  of  February  15,  1886),  of  these  records  for  sixteen 
years,  which  is  interesting  in  connection  with  the  epochs  of  maxi- 
mum and  minimum  solar  spots  as  given  by  Prof.  Fritz  of  Zurich,  viz: 
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maximum,  anno  domini  1870.6;  minimum,  anno  domini  187&}.| 
maximum,  anno  domini  1882.4.  The  average  number  of  sunspssj 
for  the  last  nine  of  these  years,  as  reported  by  Prof.  D.  P.  Toddc 
the  Lawrence  Observatory  in  the  monthly  weather  reports  of  the  Sit 
nal  Service  is  added  to  the  table.  The  ''probable"  auroras  were csr- 
mated  by  assuming  the  same  ratio  on  the  cloudy  nights  as  wasnoRsI 
on  the  clear  nights.  For  1870  only  the  last  eleven  months  wereii-l 
eluded  in  the  table,  all  the  other  years  being  complete. 

Summary  for  auroral  records  for  sixteen  years. 


Years. 


Clear  sky. 


Nights. 


Observed 
auroras. 


1870 
1«71 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


184 
211 
234 
214 
190 
189 
195 
191 
185 
204 
216 
191 
201 
215 
180 
208 


50 

60 

60 

54 

18 

14 

9 

7 

2 

9 

13 

23 

55 

24 

12 

11 


Cloudy  sky. 

Total  for 

Awnae 

number  of 

IflHflb 

Nights.      1     P/^^"?]* 
auroras. 

year. 

sun  apoCiu 

1 

150  '                   41 
154                     44 
132                     34 

151  38 

175  17 

176  13 
171                       8 

99 
104 
94 
92 
35 
27 
17 

II  nr-- 

174                       6 

13 

2.* 

%mwm 

180 

2 

4 

2.3 

wmmkW 

161 

7 

16 

3.t 

wmfmu 

150 

9 

22 

14wS 

un. 

174 

21 

44 

3ft.7 

164 

44 

99 

3t.S 

150 

17 

.41 

27.4 

186 

12 

24 

3a.t 

157 

8 

19 

Stit 

It  will  be  noted,  although  there  seems  to  be  no  correspondence  be- 
tween the  above  number  of  auroras  and  the  number  of  sun  qwCS  as 
reported  by  Prof.  Todd,  that  there  is  a  remarkable  correspondenee  be- 
tween the  auroras  as  observed  at  Willets  Point  and  the  epochtol 
maximum  and  minimum  sun  spots  as  reported  by  Prof.  Frits.  It  ii 
certain  that  the  heavens  were  carefully  watched  by  our  aoldieis; 
indeed  one  of  the  watchmen,  private  Thomas  Murphy  of  Company 
B,  discovered  and  reported  a  new  comet  at  2h  20m  A.  M.,  on  June  22, 
1881,  which  was  in  advance  of  any  other  of  the  numerous  claims 
reported  by  the  newspapers. 

TIDAL  AND  CURRENT   MEASUREMENTS. 

In  1871  a  systematic  course  of  practice  in  tidal  current  measure- 
ments with  double  floats,  electric  current  meters,  and  a  self -register- 
ing tide  gauge  to  determine  the  hourly  water  level,  was  begun  and 
continued  annually  under  direction  of  the  Battalion  Adjutant  or 
Quartermaster.     Full  records  were  kept  and  discussed  by  the  observers. 
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MILITARY  PHOTOGRAPHY. 


The  discovery  that  maps  could  be  readily  multiplied  by  photography 
was  made  shortly  before  the  beginning  of  the  Civil  War,  and  the 
process  v^^as  largely  applied  by  officers  of  Engineers  in  the  field,  making 
use  of  civilian  experts.  Manifestly  this  work  would  pertain  in  future 
to  the  engineer  troops,  and  the  study  was  taken  up  in  March,  1873, 
in  an  old  building  and  with  limited  means.  At  first  it  was  placed  in 
charge  of  the  Battalion  Adjutant,  Lieut.  Mercur,  and  the  instruction 
vras  confined  to  three  non-commissioned  officers  from  each  of  the  three 
companies.  In  1875  the  building  had  beeen  sufficiently  enlarged  to 
extend  its  benefits  to  the  commissioned  officers,  and  they  were  re- 
quired to  fit  themselves  for  instructing  their  soldiers.  Lieut.  Quinn, 
Battalion  Quartermaster,  was  in  charge  of  the  laboratory  from  Decem- 
ber 1876,  to  April  1881,  when  it  devolved  on  Lieut.  Griffin  as  Bat- 
talion Quartermaster.  Both  of  these  officers  did  excellent  service  in 
developing  this  new  branch  of  Engineer  duty;  the  former  contributed 
a  paper  on  the  subject  to  the  Essayons  Club  series;  and  the  latter  to 
the  Professional  Papers  of  the  School  of  Application.  In  this  con- 
nection the  long  and  excellent  service  of  Sergeant  Charles  E.  von 
Sothen  of  Company  C  should  be  remembered.  Detailed  as  assistant 
to  the  officer  in  charge,  about  the  time  when  the  work  began,  and 
then  having  little  or  no  knowledge  of  the  subject,  he  devoted  himself 
so  enthusiastically  to  the  study  as  ultimately  to  become  an  expert  of 
no  mean  attainments.  A  paper  written  by  him  forms  one  of  the 
School  of  Application  Series. 

Finally,  after  long  waiting,  funds  were  secured  and  a  really  fine  pho- 
tographic laboratory  was  completed,  and  opened  in  November,  1882 
After  that  date  nothing  more  could  be  desired,  either  for  the  instruc- 
tion of  officers  or  the  practical  training  of  enough  selected  men  in  each 
Company  to  meet  any  probable  demands  of  the  service.  As  this  sub- 
ject was  not  included  in  the  West  Point  course,  officers  were  required 
to  prepare  and  submit  notes  and  to  pass  examinations  in  order  to  en- 
sure their  proficiency. 

THE  ENGINEER   DEPOT. 

The  large  collection  of  Engineer  materiel  at  Willets  Point  was 
stored,  guarded,  and  issued  by  the  Battalion.  The  old  buildings 
were  all  made  of  wood  and  were  in  close  proximity  to  each  other,  as 
indeed  was  the  case  with  the  barracks  and  officers'  quarters.  The 
danger  of  fire  was  ever  present.     A  large  supply  of  water  buckets,  and 
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copies  of  a  map  showing  the  location  of  all  sources  of  water  supply, 
early  prepared  and  distributed;  fire  drills  were  frequently  had;  uAj 
hand  engine  formerly  famous  as'*  Tweed's  Tiger"  in  the  days  of  them 
unteer  fire  organization  of  New  York  City  was  purchased  in  Mudj 
1867,  and  the  soldiers  were  exercised  regularly  in  its  use;  fintllytk 
plan  of  special  watchmen  acting  with  more  freedom  than  oniinaT 
sentinels  was  established  for  posts  distant  from  the  Guard  House.  Ai 
event  which  happened  on  the  occasion  of  the  funeral  of  Gencnll 
George  H.  Thomas  in  April,  1870,  illustrated  the  g^ood  judgment d' 
one  of  the  young  officers,  Lieut.  Powell,  Battalion  Quartenntfto. 
The  troops  were  ordered  to  Troy  to  form  part  of  the  escort,  and  I  Wi 
him  in  command  of  the  Post,  with  only  a  few  men  to  guard  the  prop- 
erty. Reflecting  that  the  usual  fire  measures  could  not  be  carried  ooi 
from  want  of  men,  the  first  thing  he  did  was  to  have  all  availabk 
buckets  filled  with  water,  and  to  arrange  a  signal  for  all  hands  tos- 
semble  on  the  run.  A  few  moments  after  these  arrangements  wot 
perfected  the  cry  of  fire  came  from  a  building  occupied  as  the  Adju- 
tant's office,  situated  on  the  line  of  officers'  quarters.  Xhe  stove  pipe 
where  it  passed  through  the  roof  had  ignited  it.  The  signal  was 
given;  the  men  assembled,  laughing  at  the  supposed  drill  alarm;  ind 
the  Post  was  saved  from  destruction,  for  the  wind  was  strong  and  once 
started  nothing  could  have  stopped  the  flames. 

In  1868-69  the  Battalion  did  much  experimental  work  for  an  Engi- 
neer Board  appointed  to  prepare,  in  the  form  of  a  Ponton  Manual,  i 
revised  system  of  bridge  equipage  and  drill,  which  should  embody  the 
practical  experience  of  the  War.  After  its  adoption,  the  manual 
work  of  remodeling  many  of  the  old  wagons  to  make  them  confonn 
to  the  adopted  pattern  was  continued  for  several  years  by  skilled  car- 
penters from  the  Companies. 

In  1870  the  functions  of  the  Depot  were  extended  to  include  the 
inspection,  repairs,  and  issue  on  approved  requisitions  of  the  instni- 
ments  held  in  reserve  for  the  use  of  the  Corps.  For  their  safe  storage 
a  fireproof  brick  building  was  finally  erected.  Some  of  them  soon 
began  to  suffer  from  the  condensation  of  moisture  in  the  damp  air  of 
the  seacoast,  and  an  experiment  on  a  large  scale  was  made  with  cal- 
cium chloride  (not  chloride  of  lime)  to  artificially  dry  the  room 
where  the  most  delicate  of  them  were  stored.  It  had  37,000  cubic 
feet  of  air  space.  The  crystals  were  exposed  on  gratings  which  al- 
lowed the  fluid  caused  by  the  absorption  of  water  to  drip  into  reser- 
voirs.    This  fluid  was  subsequently  evaporated  by  boiling,  and  the 
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^  salt  was  thus  recovered,  to  be  used  again.  By  noting  the  weight  be- 
k  iore  and  after  boiling,  the  volume  of  water  taken  from  the  air  of  the 
%  room  could  easily  be  determined.  During  the  year  1880-81  by  six 
h  boilings  each  six  hours  long  74,7  gallons  were  thus  removed;  in 
I  1881-82  seven  boilings  yielded  85  gallons;  and  in  1884-85  the  volume 
f  ^was  107  gallons.  The  result  was  a  decided  success,  and  suggests  how 
I  some  damp  powder  magazines  may  be  rendered   dry  at  little  expense, 

THE  SUBMARINE   MINING  SERVICE. 

But  the  most  important  researches  conducted  at  Willets  Point  dur- 
f  ing  my  tour  of  duty  there  were  those  connected  with  submarine  min- 
ing. In  May,  1869,  General  Humphreys,  with  the  sanction  of  the 
Secretary  of  War,  devolved  upon  the  Battalion  of  Engineers  the  duty 
of  developing  a  torpedo  system,  as  an  accessory  to  the  permanent  sea- 
coast  defences  of  the  Country.  The  work  was  to  be  done  under  the 
direction  of  the  Board  of  Engineers,  of  which  the  commanding  offi- 
cer was  made  a  member  when  this  subject  was  under  consideration. 
The  problem  involved  experimental  researches  with  all  known  kinds 
of  modern  high  explosives  to  determine  their  relative  intensity  of  ac- 
tion, and  the  laws  governing  the  transmission  of  the  shock  of  explo- 
sion through  water;  the  best  form  of  cases,  modes  of  anchorage,  and 
typical  grouping  of  mines  to  insure  the  blocking  of  a  channel  of  ap- 
proach; the  best  mode  of  operating  the  mines  so  that  while  innocuous 
to  our  own  fleet  they  should  be  deadly  to  an  enemy;  in  a  word,  an 
elaborate  experimental  study  of  a  new  and  little  known  element  of 
modern  warfare.  Work  was  immediately  begun  and  continued  with- 
out interruption  during  my  entire  tour  of  duty  with  the  Battalion, 
resulting  in  developing  a  complete  system  which  received  the  appro- 
val of  the  Government. 

To  determine  the  relative  intensity  of  action  of  different  explo- 
sives, and  the  laws  of  its  transmission  through  water,  use  was  made 
of  wrought  iron  rings  having  interior  diameters  ranging  from  3  feet 
to  8  feet,  and  carrying  six  pressure  gauges  disposed  around  a  central 
charge  to  be  tested.  The  method  heretofore  in  use  for  forming  the 
scales  for  these  gauges  by  static  compression  proved  to  be  inapplicable 
when  they  were  subjected  to  the  sudden  blow  given  by  a  high  explo- 
sive, and  a  new  method  by  impact  was  devised  which  solved  the  diffi- 
culty. The  rings  were  supported  vertically  at  any  desired  depth  by 
cylindrical  buoys  floating  vertically,  with  pointed  bottoms  reducing 
the  shock  to  the  minimum.     The  whole  apparatus  was  often  thrown 
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ice.  The  intensity  at  the  edge  of  the  circular  crater  produced  by  the 
explosion  of  a  dynamite  cartridge  inserted  through  a  small  hole,  was 
compared  with  those  resulting  from  much  larger  charges  at  greater 
depths.  The  formulae  uniformly  indicated  like  intensities  at  these 
points,  thus  confirming  their  trustworthy  character. 

In  1878  the  old  schooner  that  had  been  used  to  maneuver  the  crate 
was  blown  up,  to  illustrate  the  nature  of  the  strains  of  a  sub-aqueous 
explosion  upon  a  vessel.  Six  cameras  were  employed  to  record  the 
result.  Their  exposures  were  regulated  by  the  explosion  of  electrical 
fuzes  fired  from  a  key  board,  the  same  circuit  recording  the  exact  time 
on  a  chronograph.  The  first  view,  taken  at  the  instant  when  the  mine 
exploded, shows  the  vessel  lifted  high  amidships, with  bow  and  stern  de- 
pressed. This  phase  passed  so  rapidly  that  the  eye  failed  to  distin- 
guish  it.  The  maximum  height  of  the  water  jet  (180  feet)  was 
reached  in  2.3  seconds,^ showing  the  air  full  of  fragments.  In  4.3 
seconds  only  a  cloud  of  mist  and  smoke  remained  over  the  wreck. 
At  this  date  the  dry  plate  process  had  not  been  introduced  and  these 
highly  successful  pictures  taken  by  the  wet  plate  process  reflect  great 
credit  on  the  photographic  detail.  Another  sample  of  good  photo- 
graphic work  was  secured  about  this  same  date.  A  condemned  mule 
was  kidled  by  exploding  a  cartridge  of  dynamite  behind  his  ears. 
The  exposure  of  the  plate  was  caused  by  the  explosion  of  a  second  fuze 
in  the  same  electrical  circuit.  The  picture  showed  the  animal  still 
standing,  with  his  front  legs  slightly  bent  but  with  his  head  detached 
and  hanging  by  a  strip  of  skin  against  his  breast. 

The  best  kind  of  electrical  fuzes  for  igniting  the  mines  was  deter- 
mined by  a  long  series  of  experimental  investigations  involving  novel 
apparatus.     Both  high  tension  and  low  tension  varieties  were  included. 

The  kind  and  shapes  of  torpedo  cases  and  anchors  received  like  at- 
tention, including  resistance  to  blows  from  the  largest  class  of  steam- 
ers navigating  Long  Island  Sound,  moving  at  full  speed,  and  actual 
submergence  through  a  full  period  of  five  years.  A  knowledge  of 
the  degree  of  buoyancy  necessary  to  prevent  too  much  depression  by 
strong  currents  was  obtained  at  Hell  Gate,  in  1874,  by  a  series  of 
elaborate  measurements,  over  400  in  number.  A  large  scow  was  an- 
chored bow  and  stern  in  50  feet  of  water.  Torpedoes  of  different 
shapes  were  held  down  by  their  anchors  nearby.  Graduated  lines  sup- 
ported by  fishing  poles  rose  from  their  top  rings,  allowing  the  exact  de- 
pression from  the  vertical  to  be  noted  at  any  instant.  The  velocity 
of  the  current,  ranging  at  different  stages  of  the  tide  from  zero  to  five 
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miles  per  hour,  was  measured  by  three  independent  methods  and  the 
corresponding  depressions  were  read  on  the  graduated  lines.  These 
data  made  known  the  constants  of  the  desired  depression  formula. 
Such  were  the  investigations  which  determined  our  adopted  patterns 
of  submarine  mines. 

At  a  later  date  a  device  was  perfected  by  which  either  buoyant  or 
ground  mines,  while  quite  safe  to  handle^  would  automatically  become 
dangerous  a  few  moments  after  submergence. 

After  trials  of  various  experimental   devices,  the  final  patterns  of 
circuit  closers,  batteries,  testing  apparatus,  operating  boxes,  etc.,  were 
perfected,  and   a  definite  system    for  disposing  the  mines   in  grand 
groups  or  skirmish  lines  was  adopted  in  1874.     The  operating  boxes 
included  an  arrangement  by  which  the  fire  of  guns  previously  pointed 
to  sweep  the  lines  of   mines  would  be  provoked  at  any  locality  by  an 
attempt  there  at  countermining.     At  this  date  600  miles  of  torpedo 
cable  and  300  mines  had  been  procured;    a  new  Torpedo  Laboratory 
for  officers  and  a  building  for  the  instruction  of  the  enlisted  men  ha.^ 
been  completed ;   a  preliminary  Manual  had   been  issued  in  the  fonrK: 
of  a  Battalion  Order  dated  December  10,  1873;  and  the  Board  of  Ekt^ 
gineers  had  taken  up  the  study  of  detailed  projects  for  the  defence  ^cr 
the  harbors  of  the  United  States.     In  a  word  submarine  mining 
at  about  this  date  from  the  field  of  investigation  to  that  of  practi< 
application,  in  this  country. 

But  it  must  by  no  means  be  inferred  that  researches  in  this  dire*^< 
tion  were  not  actively  continued.     The  Smith  movable  torpedo  dnV^i 
by  ammoniacal  gas  and  steered  from  the  shore  by  electricity  had  esL'rIy 
been  the  subject  of  practical  trials  at  Willets  Point.     It  was  succeeded 
by  the   Sims  fish   torpedo,  driven  and  steered  by  electricity  from  cAe 
shore,  with  which  many  elaborate  trials  were  made  involvini?  accurate 
tracking  by  triangulation  at  intervals  of  a  few  seconds,  and  completr 
records  of  the  power  developed  at  the  dynamo  and  expended  at  each 
point  of    the  run.     These  trials  called  for  the  cooperation  of  nearly 
every  officer  at  the  Post,  and  of  many  of  the  enlisted  men.     Sufficient 
success  was  had  to  cause  the  purchase  of  a  few  of  the  torpedoes  to 
place  in  store.     At  this  date  the  electrical  transmission  of  power  was 
in  its   infancy,  and   few  experiments  in  this  country  antedate  these 
researches  at  Willets  Point. 

It  is  pleasant  to  remember  that  during  these  investigations  the  most 
cordial  relations  existed  between  ourselves  and  the  Naval  Torpedo 
School  at   Newport,  then  in  charge  of  Commander  E.  O.  Mathews. 
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Visits  were  often  exchanged,  and  any  new  ideas  were  mutually  com* 

municated. 

Elxperiments  to  develop  the  utility  of  electric  light  projectors  for 
protecting  mine-fields  against  countermining  were  conducted  in  the 
«arly  days  at  Willets  Point,  when  the  use  of  this  kind  of  light  was  so 
new  as  to  attract  many  spectators.  The  first  projector  was  a  silvered 
parabolic  reflector,  served  by  from  50  to  200  Grove  cells.  Later  an 
Alliance  magneto-electric  machine  was  used,  and  then  a  more  modern 
dynamo,  with  a  glass  lens  of  the  form  used  by  the  Light  House  Board 
but  computed  for  the  electric  light.  The  conclusion  was  reached, 
in  1874,  that  this  accessory  in  the  defence  of  mine-fields  is  very  use- 
ful in  clear  dark  nights,  of  comparatively  little  value  in  bright  moon- 
Jight  nights,  and  of  no  value  in  fogs.     Also  that  the  observer  must  be 

at  a  considerable  distance  from  the  lens. 

The  proof  edition  of  the  Submarine  Mining  Manual  was  completed 

and  printed  on  the   Battalion   press  in  1877,     This,  after  testing  by 

practical  use,  was  replaced  by  a  new  edition   formally  adopted  by  the 

UDepartment,  to  which  I  put  the  last  touches  after  being  relieved  from 

<luty  at  Willets  Point  in  1886. 

As  the  defence  of  the  seacoast  by  submarine  mines,  assigned  to  the 

Corps  of  Engineers  by  Congress,  involved  study  in  several  branches 
"which  hardly  formed  part  of  the  curriculum  at  West  Point,  a  new 
question  was  early  presented  as  to  the  best  mode  of  certainly  making 
the  young  officers  proficient  in  this  duty.  At  first  they  were  put  upon 
a  roster  and  detailed  weekly  by  twos  for  such  assistance  as  might  be 
required,  and  to  spend  at  least  six  hours  daily  in  the  laboratory,  mak- 
ing use  of  the  library  and  instruments  for  personal  study  of  electricity, 
modem  explosives,  etc.  No  recitations  or  examinations  were  re- 
quired. Finding  from  the  examinations  for  promotion  that  in  a  few 
cases  this  plan  was' not  entirely  successful,  a  change  was  announced  in 
the  Instruction  Order  of  November  9,  1882.  The  three  Captains 
were  constituted, under  the  Commanding  officer,a  Board  of  Instruction. 
They  were  individually  to  take  military  charge,  for  one  week  in  turn, 
of  the  buildings  and  details  of  officers  and  enlisted  men,  and  to  direct 
the  courses  of  reading,  experiments  and  drills.  The  student  officers 
were  divided  into  two  classes  according  to  their  periods  of  service 
with  the  troops.  Semi-annual  examinations  before  this  Board  (four 
for  each  officer)  were  prescribed;  and  a  regular  programme  for  each  of 
them  was  laid  down.  This  plan  worked  well,  and  it  is  believed  was 
equally  effective   and  less  onerous   for    the  officers   than  would   hav 
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been  recitations  and  marks.     As  this  important  Battalion  Order,  am 
indeed  the  entire  series  subsequent  to  July,  1879,  are  to  be  found  ii^^ 
print  in  the  Annual  Reports  of  the  Chief  of  Engineers,  no  further  de- 
tails are  needed  here. 

It  is  a  little  singular,  but  is  nevertheless  a  fact»  that  the  establish- 
ment was  officially  recognized  as  a  Torpedo  School  prior  to  its  recog- 
nition as  an  Engineer  School  of  Application.  General  Sherman,  who 
often  visited  Willets  Point  and  took  great  interest  in  the  researches 
in  submarine  mining,  issued  the  following  order  through  the  Adju- 
tant GeneraPs  Office  on  August  30,  1880. 

^^When  the  number  of  subaltern  officers  absent  from  any  of  the  ar- 
tillery regiments  does  not  exceed  eleven,  the  commanding  officer  of 
such  regiment  is  authorized,  with  the  approval  of  the  department 
commander,  to  order  one  subaltern  to  Willets  Point,  New  York,  Jan- 
uary 1st  of  each  year,  to  serve  six  full  months,  to  receive  instruction 
in  torpedo  service." 

Under  this  order  a  class  of  Artillery  officers  annually  took  the  course 
in  submarine  mining  under  the  conditions  prescribed  in  Battalion 
Order  of  January  3,  1881,  which  gave  them  in  all  respects  the  same 
advantages  as  the  Engineers.  During  my  tour  of  duty  these  officers 
were: 

Class  of  1881 — 1st  Lieut.  E.  L.  Zalinski,  5th  Artillery;  1st  Lieut. 
J.  E.  Eastman,  2d  Artillery;  1st  Lieut.  A.  H.  Merrill,  1st  Artillery. 

Class  of  1882— 1st  Lieut.  W.  P.  Edgerton,  2d  Artillery;  2d  Lieut. 
J.  C.  Bush,  5th  Artillery. 

Class  of  1883 — 2d  Lieut.  J.  L.  Chamberlain,  1st  Artillery;  2d 
Lieut.  H.  A.  Schroeder,  4th  Artillery;  2d  Lieut.  M.  C.  Richards,  2d 
Artillery. 

Class  of  1884 — 1st  Lieut.  L  T.  Webster,  1st  Artillery;  2d  Lieut. 
W.  P.  Newcomb,  5th  Artillery;  2d  Lieut.  O.  M.  Lissak,  4th  Artil- 
lery; 2d  Lieut.  J.  T.  Thompson,  2d  Artillery. 

Class  of  1885 — 1st  Lieut.  H.  H.  Ludlow,  3rd  Artillery;  2d  Lieut. 
C.  P.  Townsley,  4th  Artillery;  2d  Lieut.  H.  C.  Carbaugh,  Sth  Artil- 
lery; 2d  Lieut.  S.  Rodman,  Jr.,  1st  Artillery. 

Class  of  1886 — 1st  Lieut.  AUyn  Capron,  1st  Artillery;  2d  Lieut. 
C.  G.  Treat,  5th  Artillery;  2d  Lieut.  L  N.  Lewis,  2d  Artillery. 

Upon  the  completion  of  the  course  a  report  was  made  to  the  Com- 
manding General  of  the  Army,  giving  for  each  Artillery  officer  the 
opinion  of  the  Board  of  Instructors  as  to  his  absolute  fitness  for 
detail  in   case   of   war,   indicated   under   one   of    four  grades,  viz: 
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competent  to  plant  and  operate,  competent  to  operate,  competent  as  an 
assistant,  or  deficient.  No  classification  as  to  relative  proficiency  was 
made  in  these  reports. 

For  the  instruction  of  the  enlisted  men  in  submarine  mining,  a  sys- 
tematic course  was  early   inaugurated.     At  first  an  old  carpenters' 
shop,  subsequently  replaced  by  a  fine  new  building,  was  used  as  a  lab- 
oratory for  instruction  in  loading  torpedoes,  charging  junction  boxes, 
''taking  joints  in  electric   cables,  operating  the  dial  telegraph,  and 
'^^fiy  other  details  of  the  service.     During  the  summer  season  the 
f^^idiers  were  practiced  in  planting  and  raising  mines;  in  firing  them; 
''^    tlie  boat  service  generally,  making  use  for  the  latter  of  pontons,  pon- 
^^^*^    rafts,  a  small  steam  launch,  and  finally  of  a  fine  new  steamboat 
*  *  ^>r"  description   see  page  51,  Annual  Report  of  Chief  of  Engineers 
3.886),  designed  specially  for  the  purpose  and   named   the  David 
•  linell,  in  memory  of  the  pioneer  in  the  use  of  sub-aqueous  explo- 
s  for  the  destruction  of  shipping,  who  was  a  Captain  of  Engineers 
■^he  army  of  the  Revolution.     Instruction  in  this  branch  of  the 
1  was  directed  by  the  officers  of  the  weekly  torpedo  detail,  aided 
ergeants  who  had  become  experts  in  the  duty.     Officers  of   that 
will  remember  in  this  connection  Sergt.  Conklin,  Sergt.  Nolty, 
.  Kelly,  Sergt.  Warner  and  Sergt.  Brown. 

SPECIAL  RESEARCHES  AT  WILLETS  POINT. 

he  first  work  of  this  kind  was  done  in  August,  1867.     The  intro- 

tion  of  armor  and  heavy  guns  on  ships  of  war  had  raised  many  new 

tions  as  to  the  planning  of  works  for  coast  defence.     General 

tten  had  sAwBys  favored  low  sites,  to  secure  the  maximum  advan- 

es  of  ricochet  fire.     The  new  conditions  suggested  higher  posi- 

ns  for  the  batteries,  to  be  armed  with  15- inch  guns,  and  the  prob- 

arose  to  determine  to  what  extent  this  involved  a  reduced  length 

*      ricochet  trajectory  dangerous  to  shipping.     Observations  to  settle 

'  *^^  question  began  on  the  Potomac  in  the  summer  of  1865,  and  were 

^^i^minatcd  by  the  officers  of  the  Battalion  in  August,  1867,  the  firing 

^^ing  done  for  us  by  the  artillery  garrison  at  Fort   Schuyler.     The 

^^^^Its  in  detail  are  given  on  pages  57-84  of  No.   14,  Professional 

^Pers  of  the  Corps  of  Engineers. 

-At  the  time  when  experiments  with  explosives  was  begun  at  Willets 

^>at  the  use  of  low  tension   fuzes  was  not  common   in  economic 

**ting  in  this  country.     The  market  was  stocked  with  high  tension 

'^ties,  ignited  by  a  spark  given  by  a  class  of  machines  of  which  that 
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known  by  the  name  of  the  inventor,  Mr.  H.  Julius  Smith,  was  most 
common.  The  spark  passing  between  terminals  bedded  in  fulminat- 
ing copper  determined  the  explosion.  The  extreme  sensitiveness,  and 
hence  the  dangerous  character  of  these  fuzes,  will  be  understood  when 
it  is  stated  that  they  could  be  ignited  by  passing  an  ebonite  comb  a 
few  times  through  the  hair  of  a  child  standing  on  an  insulating  stool, 
and  holding  one  end  of  a  leading  wire  the  other  end  of  which  was  at- 
tached to  one  terminal  of  the  fuze,  the  other  terminal  being  in  the  air. 
Accidents  were  common,  and  the  matter  demanded  attention.  An  ex- 
tremely delicate  form  of  .electrometer  was  devised  by  which  sparks  of 
known  and  regularly  increasing  quantity  could  be  successively  sent 
through  the  fuze  until  its  detonation  indicated  the  minimum  necessary. 
By  the  aid  of  this  machine  and  the  cooperation  of  Mr.  Browne,  a 
fuze  manufacturer,  a  reasonably  safe  priming,  known  later  as  Browne 
No. 4,  was  discovered  and  used  for  a  time  in  our  experiments.  He  put  it 
upon  the  market,  and  supplied  large  numbers  to  the  Hoosac  Tunnel, 
where  it  probably  saved  many  lives.  These  researches  are  reported  in 
detail  in  No.  XLVII  of  the  Essayons  Club  series.  At  this  same  time 
General  Newton  was  conducting  the  preliminary  operations  for  the 
great  blast  at  Hallets  Point,  and  narrowly  escaping  a  terrible  acci- 
dent with  one  of  the  dangerous  varieties,  he  took  great  interest  in 
our  researches  at  Willets  Point,  supplying  me  with  samples  of  all  his 
fuzes  for  test.  This  continued  even  after  we  had  both  of  us  adopted 
the  low  tension  platinum  wire  fuze;  and  I  was  thus  naturally  led  to 
study  his  special  problem  for  the  great  blast,  which  demanded  the  fir- 
ing simultaneously  and  with  absolute  certainty  an  immense  number 
of  fuzes.  A  paper  giving  the  results  of  my  anal>^is  was  read  before 
the  National  Academy  of  Sciences  on  April  18, 1876,  and  it  forms  No. 
XXXIX  of  the  Essayons  Club  series.  General  Newton  used  the  formulae 
in  arranging  his  circuits  for  the  great  blast  of  September  24,  1876 
(3680  fuzes),  and  again  in  that  of  Flood  Rock  in  1885  (591  fuzes), 
and  with  a  success  that  left  nothing  to  be  desired.  A  conspicuous  fail- 
ure at  a  large  private  blast  near  Albany,  a  few  months  after  the  former, 
illustrated  the  importance  of  mathematical  treatment  in  such  problems. 
General  Humphreys,  who  always  took  interest  in  scientific  investi- 
gations, appreciated  the  opportunity  afforded  by  the  explosion  of 
about  50,000  pounds  of  dynamite  at  Hallets  Point;  and  as  General 
Newton  had  no  facilities  for  measuring  the  velocity  of  transmission 
of  the  earth  wave,  assigned  the  duty  to  the  Engineer  Battalion.  Deli- 
cate   mercury  seismometers  were    improvised   at  Willets    Point,   the 
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cooperation  of  the  Western  Union  Telegraph  Company  was  secured, 
and  the  velocity  was  measured  over  a  range  of  about  13  miles.     Full  de- 
tails were  read  before  the  National  Academy  of   Sciences  on  October 
18, 1876,  and  may  be  found  in  No.  XL  of  the  Esasyons  Club  Papers. 
The  velocity  of   transmission  proved  to  be  about  one  mile  per  sec- 
ond, which  so  much  exceeded  that  found  many  years   before  by  Mr. 
Mallet  from  small  gunpowder  explosions  in  England  that  the  investi- 
gation was  continued   at  Willets   Point,  by  taking  advantage  of   the 
frequent  firing  of  torpedoes  ranging  from  70  pounds  of   gunpowder  to 
400  pounds  of   dynamite.     The  results  were  published  in  the  Ameri- 
can Journal  of  Science  for  March,  1878.     They  suggested  the  follow- 
ing conclusions:     ^Hl)     A  high   magnifying  power  of   telescope    is 
essential  with   mercury  seismometers.      (2)     The   more  violent   the 
"litial  shock   the  higher  is  the  velocity  of   transmission.      (3)     This 
velocity  diminishes  as  the  wave  advances.      (4)     The  movements  of 
^"^  earth's  crust  are  complex,  consisting  of   many  short   waves,  first 
'^creasing  and  then  diminishing  in  amplitude;  and,  with  a  detonating 
explosive  the  interval  between  the   first  wave  and  the  maximum  wave 
^^  any  station  is  shorter  than  with  a  slow  burning  explosive.** 

At  the  much  larger  explosion  at  Flood  Rock,  on  October  10,  1885, 

^"C  Battalion  was  charged  with   observations  covering  a  wider  range. 

*  he  exploding  charge  consisted  of  240,399  pounds  of  rackarock,  hav- 

"^S  an  intensity  not  inferior  to  that  of  dynamite  No.  1,  and  of  48,537 

'^Unds  of  the  latter  added  to  insure  the  full  detonation  of  the  former, 

'^d  to  reduce  by  sympathetic  explosion  the  number  of  fuzes  to  be  sim- 

^^aneously  fired.     General  Newton  in  his  report  states;  *'The  speci- 

•^^tions  required  that  the  rackarock  should  have  a  strength  only  of  90 

•'■  cent  that  of  No.  1  dynamite  when  fired  under  water  and  meas- 

'^d  by  the  method  in  use  at  the  Engineer  School  of  Application  at 

'Uets  Point.     But  such  care  was  taken  by  the  contractors  in  select- 

C  their  materials  and  such   benefits  derived  from  the  careful  deter- 

'lation  made  at  Willets  Point  experimentally,  and  from  the  analysis 

he  exact  proportions  of  oil  and  chlorate  to  be  used,  as  well  as  the 

oughness  of  the  mixing  of  these  ingredients,  that  the  71  samples 

*d  showed   an  average  strength  of   109  per  cent  that  of    dynamite 

1,  no  sample  falling  below  99  per  cent.** 

:  the  explosion  the  whole  Battalion  was  on  duty.     Captain  Bailey 

charged  with   determining  the   exact  instant  of   explosion,  in  75 

dian  time,  to  render  available  time  records  of  volunteer  observers. 

ain  Knight  experimented  with  three  novel  types  of  seismographs 
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set  up  at  Astoria.  Lieut.  Lusk  directed  the  taking  of  photographs  at 
the  firing  point  to  determine  whether  the  explosion  was  simultane- 
ous in  all  the  galleries.  Three  parties  stationed  along  the  telegraph 
line  on  Long  Island  and  one  at  West  Point  received  on  their  chrono- 
graphs each  tick  of  the  standard  break  circuit  chronometer  at  the 
firing  station,  and  also  when  the  mine  was  fired  a  signal  made  by  the 
same  motion  of  the  firing  key  that  caused  the  explosion.  The  local 
records  of  arrival  and  duration  of  the  earth  wave  were  also  recorded 
on  the  same  chronograph  sheet.  Thus  the  instant  of  explosion  and  the 
instants  of  arriving  and  ending  of  earth  movements  at  each  station 
were  registered  in  the  time  of  one  standard  chronometer.  This  plan 
was  an  improvement  on  that  used  at  the  Hallets  Point  explosion,  by 
which  only  the  interval  of  time  between  the  igniting  of  the  charge 
and  the  arrival  and  ending  of  the  tremor  at  each  station  was  registered 
on  the  chronographs.  By  adding  the  ticks  of  the  standard  chrono- 
meter provision  was  made  for  referring  everything  to  the  same  abso- 
lute time,  permitting  comparison  to  be  made  with  the  records  at 
several  outlying  stations,  ofiF  the  line  of  the  telegraph,  but  where  the 
true  time  was  known  from  local  astronomical  observations.  Such 
stations  were  Willets  Point,  Goat  Island,  and  the  observatories  of 
Harvard  College  and  Hamilton  College,  the  latter  extending  the  range 
of  observation  to  a  distance  of  about  175  miles  from  Flood  Rock. 
At  Willets  Point  not  only  was  a  mercury  seismograph  used  but  also  as 
a  check  a  Thompson  reflecting  galvanometer  so  adjusted  as  to  be 
specially  sensitive  to  local  tremors. 

My  report  to  General  Newton  (page  691  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1886)  fully  covers  the  details  of  these  in- 
vestigations not  only  for  the  two  great  explosions  but  also  for  the 
similar  special  observations  at  Willets  Point.  It  is  therefore  enough 
to  state  here  that  the  earth  wave  at  the  Flood  Rock  explosion  moved 
northward  through  rock  at  a  velocity  of  nearly  four  miles  per  second, 
and  eastward  through  the  drift  formation  of  Long  Island  at  a  more 
variable  rate  but  nowhere  exceeding  about  three  miles  per  second. 
The  Flood  Rock  charge  was  about  six  time's  as  great,  and  the  rate  of 
transmission  about  three  times  as  great,  as  those  noted  at  the  Hallets 
Point  explosion. 

MILITARY  PEACE  RECORD  OF  THE  BATTALION. 

On  December  3,  1869,  the  Battalion  was  ordered  with  other  troops 
to  Brooklyn  to  support  the  Collector  in  suppressing  some  illicit 
distilleries  near  the  Navy  Yard.    This  duty  was  performed  in  a  way  to 
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receive  the  official  thanks  of  the  Commissioner  of  Internal  Revenue, 
communicated  through  the  Department  Commander. 

Again,  on  November  3,  1870,  the  Battalion  was  ordered  to  Brook- 
lyn on  like  duty. 

In  the  same  year  the  Battalion  was  ordered  to  New  York  City  and, 
with  other  troops  from  the  forts,  was  held  in  reserve  to  suppress  anti- 
cipated election  disturbances,  which,  however,  did  not  occur. 

In  the  great   Railroad  Riots  of   1877  the   Battalion  took  an  active 
part,  with  all  available  regular  troops.     It  proceeded  to  Baltimore  oh 
the  night  of  July  1st,  and  while  en   route  to  relieve  one  of   the  regi- 
ments of  the   National   Guard   at  its   armory  had   a  soldier  in  ranks 
knocked   senseless  by  a  brick  thrown  by  a  rioter.     The  incident  had 
a  ludicrous  ending.     The  Battalion  was  marching  in  column  of  Com- 
panies, and   Captain  Livermore   seeing  his  men  likely  to  trample  on 
the  fallen  soldier  commanded  **Halt'*  in  so   loud  a  tone  that  the  en- 
tire Battalion  obeyed  the   order.     Marching  at   a  right  shoulder  the 
men  naturally  came  to  a  carry,  and  did  it   so  perfectly  in  unison  that 
the  mob  which  crowded  the  street  mistook  it   for  the  first  movement 
of  firing.     A  wild   panic   instantly  occurred.     Men   rushed    in   every 
direction,  one  plunging  head  first  through  a  window  into  a  neighbor- 
ing house.     The  street  was  effectually  cleared,  and  we  had  no  further 
annoyance  in   reaching  the  armory.     On  July  26th  the  Battalion  was 
transferred   to  Philadelphia,  and   on  August  2d   to   Easton,  Pennsyl- 
vania, where  it  remained  in  camp  until  August  17tn,  when  it  was  or- 
dered back  to  Willets  Point.    General  Hancock  officially  commended  its 
services  in  the  following  letter,  signed  by  his  A.  A.  Adjutant  General: 
''I  am  directed  by  the  Major  General  Commanding  the  Division  to 
say,  that,  orders  having  been    issued   relieving  you  from  duty  in    the 
field,  he  takes  the  occasion  to  tender  to  you,  and  the  officers  and  sol- 
diers of  your  Battalion, his  thanks  for  the  soldierly  manner  in  which  all 
have  preformed  the  arduous  and  delicate  duties  assigned  them  during 
the  recent  disorders.     He  further  instructs  me  to  say  that  the  bearing 
and  discipline  of  the  Battalion  have  been  admirable  throughout,  and 
that  the  services  rendered    by  it  deserve  the    highest  commendation." 
Such   commendation    from   a  soldier  of   General    Hancock's  record 
can  hardly  be  appreciated  too  highlv. 

At  the  explosions  at  Hallets  Point  and  Flood  Rock  the  Battalion 
was  called  upon  to  preserve  order  and  guard  the  public  property,  and 
it  received  the  thanks  of  General  Newton  for  the  "prompt  and  effi- 
cient" manner  in  which  it  was  done. 
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The  Battalion  formed  part  of  the  escort  of  regular  troops  at  the 
funerals  of  General  Thotnas  and  of  Admiral  Farragut,  and  held  the 
right  of  the  line  at  that  of  General  Meade,  its  old  Commander  whose 
Headquarters  it  had  so  often  followed  in  the  Civil  War. 

The  Battalion  took  a  prominent  position  in  the  regular  service  when 
the  establishment  of  the  rifle  range  at  Creedmoor,  in  1873,  at- 
tracted general  attention  to  this  important  element  of  military  effi- 
ciency. The  order  of  the  War  Department  prescribing  the  system  of 
instruction  in  markmanship  laid  down  in  Heth's  Target  Practice, 
and  carried  into  effect  by  Battalion  Order  of  March  23,  1867,  had 
been  scrupulously  obeyed,  and  the  men  were  already  experts  in  shoot- 
ing the  rifle.  The  results  of  this  practice,  with  the  names  and  strings 
of  theCompany  and  Battalion  prizemen,  had  been  annually  announced 
in  orders  since  1867.  Indeed  in  1869  the  annual  Army  target  prize, 
a  large  silver  medal,  had  been  awarded,  it  is  believed  for  the  first  time, 
to  private  J.  W.  Miller  of  Company  E.  This  prize  had  been  open  for 
competition  to  the  entire  ?rmy  since  1862. 

Individual  and  team  practice  at  Creedmoor  by  our  oflicers  and  men 
began  soon  after  the  opening  of  the  range  in  1873.  In  the  first  thirteen 
years,  at  the  regular  Spring  and  Fall  Meetings,  117  individual  prizes 
were  won  by  them,  using  the  Springfield  rifle  often  in  competition 
with  sporting  arms.  Many  team  matches  were  also  shot  during  this 
period,  of  which  the  following  are  the  most  noteworthy. 

The  Short  Range  Military  Team  Match. — Open  to  teams  of  five  men 
duly  certified  to  be  members  of  the  Company  they  represent  in  any 
organization  of  the  National  Guard  of  any  State,  or  of  the  Regular 
Army,  Navy,  or  Marine  Corps.  Distance  200  yards;  position,  stand- 
ing; rounds,  seven.     The  prize  was  a  handsome  embroidered  flag,  to 
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be  held  by  the  winner  for  one  year,  and  to  become  a  permanent  trophy 
after  being  won  three  times  by  the  same  organization.  This  was 
sharply  contested  for  eight  years,  by  about  a  dozen  competitors.  Dur- 
ing this  period  it  ornamented  the  barracks  of  Company  B  twice,  of 
Company  C  twice,  and  in  1883  it  became  the  permanent  trophy  of  the 
latter. 

The  Army  and  Navy  Journal  Match. — Open  to  teams  of  twelve  from 
all  regularly  organized  military  organizations  in  the  United  States. 
Their  own  uniform  to  be  worn,  and  their  own  rifle  to  be  used.  Dis- 
tance 500  yards;  rounds,  seven.  This  prize,  too,  was  to  be  won  three 
times  before  becoming  the  property  of  the  winning  organization.  It 
was    shot  for    ten  times,  and  was   sharply  contested  often   by  nearly 
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twenty  teams.  It  was  won  in  1878  and  again  in  1881  by  the  Battal- 
ion,but  was  finally  lost,  in  1883,  to  the  7th  Regiment  of  New  Jersey 
National  Guard,  which  had  about  900  men  to  draw  upon  for  its  team 
while  the  Battalion  had  only  about  150. 

The  Company  Match. — Open  to  the  National  Guard  and  Regular 
Army.  Teams  of  five  men;  distance  200  yards;  match  shot  June  3, 
1879;  8  competiting  teams.  Company  C  of  the  Battalion  took  1st 
prize;    Company  B,  2d  prize;  and  Company  A,  3rd  prize. 

The  Military  Team  Match, — Open  to  the  National  Guard  and  Regu- 
lar Army.  Teams  of  four  men;  distance  500  yards;  match  shot  on 
same  day  as  last;  6  competiting  teams;  two  from  the  Battalion  won 
1st  and  2d  prizes. 

The  Skirmishers*  Match, — This  novel  match  was  shot  at  the  Fall 
Meeting  in  1881.  It  was  open  to  members  of  the  Army,  Navy, 
Marine  Corps,  and  to  the  National  Guard,  Volunteers,  or  Militia  of 
any  country.  Each  competitor  to  advance  from  the  600  to  the  200 
yard  range  and  return,  making  five  halts  in  each  passage.  Twenty 
rounds  were  allowed  to  each  man,  and  elaborate  rules  were  prescribed 
for  their  use.  Many  soldiers  competed,  and  the  prize  was  won  by 
private  John  Cavanagh  of  Company  C.  In  transmitting  it  Major 
General  Hancock,  as  President  of  the  National  Rifle  Association, 
wrote  to  me: 

''I  send  you  herewith  the  *Traver's  Badge,*  the  first  prize  in  the 
skirmishing  match  at  Creedmoor — which  was  won  by  private  John 
Cavanagh  of  your  command. 

"This  match  is  one  in  which  I  take  a  special  interest,  as  intro- 
ducing a  new  departure  in  rifle  matches.  *  *  *  It  was  my  desire 
to  show  my  appreciation  of  this  match  by  presenting  personally  this 
badge  at  the  close  of   the  contest,  but  I  regret  I  was  unable  to  do  so. 

"I,  therefore,  transmit  the  badge  to  you  with  the  request  that  you 
will  present  it  to  private  Cavanagh,  its  winner,  in  front  of  his  bat- 
talion, and  in  so  doing  convey  to  him  and  to  his  officers  and  comrades 
my  congratulations  upon  his  success,  as  well  as  the  pleasure  I  feel  in 
seeing  that  the  Army  is  able  to  show  that  it  can  hold  its  own  in  prac- 
tical military  rifle  shooting.** 

Under  the  competitions  for  the  Nevada  Trophy,  prescribed  in  Gen- 
eral Order  No.  45  from  the  Headquarters  of  the  Army,  dated  May 
11,  1881,  Company  C  of  the  Battalion  took  second  place  in  1881  and 
third  place  in  1882,  the  firing  being  open  to  all  companies  and  bat- 
eries  of  the  entire  Army. 
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Under  the  provisions  of  General  Order  No.  53  Headquarters  of 
the  Army,  series  of  1882,  establishing  competitions  for  Department, 
Division  and  Army  prizes  for  markmanship,  the  Battalion  of  Engi- 
neers had  the  distinguished  honor  of  sending  a  marksman  and  alter- 
nate to  report  to  the  Commanding  General  of  the  Department  of  the 
Missouri  to  form  part  of  the  Army  team  of  twelve  soldiers  selected  by 
competition  for  the  competition  at  Fort  Leavenworth,  in  1882. 
Sergt.  Charles  Barrett  of  Company  B  was  selected  to  represent  the 
Battalion, with  Corporal  Doyle  of  Company  A  as  alternate,  after  care- 
ful competition  at  Willets  Point.  The  match,  at  ranges  of  200,  300 
and  600  yards,  was  shot  on  October  25,  26,  27,  1882,  and  Sergt. 
Barrett  won  the  first  pris^,  a  large  gold  medal,  which  he  received  from 
the  hands  of  General  Sherman.  Thus  did  the  Battalion  a  second  time 
win  the  prize  for  markmanship  open  for  competition  to  the  entire  army. 

Sergt.  Barrett  was  sent  again  in  October,  1884  to  compete  at  the  bi- 
annual Fort  Leavenworth  match  for  the  Army  prize.  There  were 
twelve  competitors  and  he  won  the  fourth  of  the  six  prizes,  a  large 
silver  medal  presented  in  person  by  General  Sherman.  Shortly  after,  at  a 
special  prize  match  offered  by  the  citizens  of  St.  Louis  to  the  six  win- 
ners of  the  Army  prizes,  Sergt.  Barrett  won  the  first  prize. 

The  foregoing  military  peace  record  of  the  Battalion  makes  it  evi- 
dent that,  although  much  time  and  attention  are  given  to  matters  form- 
ing no  part  of  the  training  of  other  troops,  the  military  efficiency  of  the 
soldiers  is  by  no  means  impaired  thereby.  •  Neither  officers  nor  enlisted 
men  have  ever  failed  when  brought  to  this  test. 

END  OF  TENTATIVE  DEVELOPMENT. 

It  will  be  appreciated  from  what  has  gone  before  that  the  develop- 
ment of  the  Engineer  School  of  Application  was  a  very  gradual  pro- 
cess. To  furnish  the  officers  with  every  possible  facility  for  perfect- 
ing themselves  in  a  knowledge  of  the  practical  duties  of  the  Corps, 
had  been  kept  steadily  in  view,  and  an  advance  had  been  made  as  rap- 
idly as  the  means  at  hand  would  permit.  A  fairly  good  library  had  at 
last  been  secured;  and  a  valuable  collection  of  models  illustrating 
bridges,  ponton  trains,  military  mining,  river  improvements,  harbor 
improvements,  and  other  engineering  works  had  been  accumulated, 
partly  by  utilizing  the  labor  of  skilled  artisans  in  the  Battalion,  and 
partly  by  soliciting  contributions  in  kind  from  officers  of  the  Corps 
directing  important  public  works.  General  Wright  who  had  suc- 
ceeded General  Humphreys  as  Chief  of  Engineers,  and  whowas  per- 
fectly familiar  with  the  conditions  at  Willets  Point, considered  at  length 


31 

that  the  time  had  come  for  a  more  formal  recognition  of  the  establ- 
Hshment,  and  early  in  1884  he  called  upon  me  for  a  succinct  state- 
ment of  the  conditions  existing  at  the  School  of  Application.  The 
following  letter  was  written  in  reply. 

Battalion  of  Engineers, 
WiLLETS  Point,  Whitestone  P.  O., 
Queens  County,  New  York, 

February  6,  1884, 

General  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 

General  :  In  reply  to  your  instructions  of  the  28th  ult.,  I  have  the 
honor  to  submit  the  following  statement  of  the  course  of  practical  and 
theoretical  instruction  adopted  and  now  carried  out  at  Willets  Point,  for 
(graduates  of  the  U.  S.  Military  Academy  assigned  to  the  Corps  of  Engi- 
neers. 

It  is  proper  to  premise  that  the  School  of  Application,  during  the  past 
17  years,  has  gradually  developed  from  an  ordinary  military  Post  to  its 
present  organissation,  and  that  progress  has  by  no  means  ceased. 

At  the  end  of  the  War  the  Battalion  of  Engineers  was  ordered  here 
from  the  field,  to  garrison  and  construct  a  new  Post,  and  establish  a  depot 
for  the  bridge  equipage  and  stores  of  Engineer  material  on  hand.  No 
permanent  barracks  or  storehouses  existed,  and  use  was  first  made  of  the 
temporary  buildings  erected  for  the  Grant  General  Hospital.  The  com- 
pany officers  of  all  grades  had  been  graduated  during  the  war  and  conse- 
quently had  no  experience  in  any  of  the  civil  duties  of  their  Corps.  At 
the  outset  every  one  was  fully  occupied  in  remodeling  the  buildings,  in 
storing  the  material,  and  so  far  as  time  would  permit  in  Engineer  and 
Infantry  drills.  In  a  word,  Willets  Point  differed  in  no  essential  particu- 
lar from  the  other  military  Posts  of  the  Army. 

Shortly  after  his  appointment  as  Chief  of  Engineers  in  1866,  General 
Humphreys  inspected  the  establishment.  He  seemed  to  be  impressed 
with  three  ideas:  (1)  That  to  command  and  properly  instruct  the  com- 
panies a  considerable  detail  of  officers  of  the  Corps  would  be  permanently 
needed.  (2)  That  this  service  should  be  apportioned  among  all  the  offi- 
cers in  turn,  thus  giving  them  that  practical  experience  with  troops  which 
the  war  had  convinced  every  one  was  desirable.  And  (3)  that,  for  the 
young  officers,  the  duty  should  be  combined  with  facilities  for  supple- 
menting theory,  which  time  alone  permits  at  West  Point,  with  the  prac- 
tice needful  to  make  the  knowledge  available  in  the  actual  works 
intrusted  to  the  Corps  of  Engineers.     For  various  reasons  he  did   not 
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consider  it  advisable  to  publish  any  general  order  on  the  subject;  but  in 
a  personal  conversation  he  instructed  me  under  my  own  authority  as  Bat- 
talion Commander  to  require  such  professional  exercises  both  civil  and 
military  as  the  facilities  at  hand  would  permit,  informing  me  that,  as  a 
rule,  the  tour  of  duty  for  Captains  and  Battalion  Staff  officers  would  be 
about  four  years,  and  that  immediately  after  graduation  at  the  Military 
Academy  the  young  officers  would  all  be  sent  here  for  about  two  and  a 
half  years  before  assignment  to  other  duty. 

The  general  system  thus  inaugurated  in  1866  has  been  carried  out  as 
closely  as  circumstances  would  permit  up  to  the  present  time.  Very  little 
money  has  been  available;  but  the  steady  support  of  the  Chief  of  Engi- 
neers, and  the  interest  and  cooperation  of  the  officers  of  the  Battalion, 
have  rendered  it  possible  to  overcome  many  difficulties;  and,  in  my  judg- 
ment, the  School  of  Application  now  supplies  a  need  of  which  every 
officer  of  the  Corps  was  sensible  before  the  war. 

I  shall  not  attempt  to  trace  the  gradual  advance,  which  is  sufficiently 
indicated  by  the  file  of  Battalion  Orders  and  by  my  annual  reports.  The 
following  is  the  present  status  of  the  School. 

The  three  Captains,  in  addition  to  the  military  command  of  their  com- 
panies, are  each  charged  with  special  branches  of  instruction,  and,  together 
with  the  Battalion  Commander,  constitute  a  permanent  Board  of  In- 
structors. The  Battalion  Staff  officers  (usually  1st  Lieutenants  of  several 
years'  experience)  also  act  as  instructors  in  certain  branches,  in  addition 
to  their  regular  military  duties.  The  recent  graduates  are  attached  to  the 
companies,  and  besjde  the  ordinary  routine  of  a  military  Post,  which  is 
strictly  enforced,  enjoy  many  advantages  for  becoming  familiar  with  var- 
ious branches  of  civil  and  military  engineering.  The  enlisted  men  are 
instructed  both  theoretically  and  practically  by  their  Company  officers. 

The  course  is  divided  into  two  parts,  winter  extending  from  December 
1st  to  April  30th,  and  summer  covering  the  rest  of  the  year.  The  first 
is  chiefly  in  laboratories,  and  is  somewhat  theoretical  in  character ;  the  last 
includes,  also,  exercises  and  practice  out  of  doors. 

By  persistent  effort  the  School  has  finally  become  well  provided  with 
apparatus.  We  now  have  a  fine  electrical  and  torpedo  laboratory;  a  very 
convenient  photographic  laboratory ;  the  best  field  astronomical  observa- 
tory I  have  ever  seen;  a  museum  containing  valuable  models  both  military 
and  civil;  a  new  modeling  room  (now  under  construction  to  replace  the 
old  one)  for  moulding  in  sand  on  a  scale  of  i  every  kind  of  field  fortifi- 
cation, including  parallels  and  saps;  a  good  range. for  target  practice,  with 
a  room  for  gallery  practice  in  the  winter;  an  ample  supply  of  surveying 
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instruments,  a  self-registering  tide  gauge,  current  meters,  &c.;  and  finally 
the  nucleus  of  a  professional  library.  So  soon  as  practicable  a  small  build- 
ing will  be  erected  for  magnetic  and  meteorological  observatories  (the 
present  one  is  not  suitable),  and  a  shed  for  practice  with  base  measuring 
apparatus. 

Perhaps  the  best  way  to  explain  the  system  of  instruction  is  to  indicate 
the  duties  of  a  young  graduate  from  the  time  he  joins  the  Battalion  from 
West  Point,  until  he  has  completed  his  first  tour.  (Most  officers  of  the 
Corps  return  again  as  Captains  and  sometimes  as  Staff  officers). 

The  new  officers  usually  report  from  West  Point  early  in  October. 
The  first  two  months  are  spent  in  becoming  familiar  with  routine  military 
duties,  including  practice  with  the  sextant  for  regulating  the  Post  time 
when  officer  of  the  day.  These  military  duties  of  course  continue  during 
the  whole  period  of  service  with  the  troops. 

The  first  winter  course  (five  months)  includes  14  weeks  of  study  in 
the  Torpedo  Laboratory,  with  two  examinations  before  the  Board  of  In- 
structors (January  31st  and  April  30);  these  examinations  continue  about 
five  hours  and  cover  the  whole  of  the  Torpedo  Manual,  in  prescribed 
portions;  8  weeks  of  study  and  practical  work  in  the  Photographic  Labo- 
ratory ;  two  consecutive  days  of  hourly  meteorological  observations,  with 
the  study  of  Colonel  Williamson's  report  upon  barometric  hypsometry 
and  the  reduction  of  a  part  of  the  whole  series  (60  days'  observations) 
made  by  the  officers  and  non-commissioned  officers;  and  lastly  the  con- 
ducting of  some  of  the  recitations  of  the  non-commissioned  officers  of  his 
Company,  under  the  direction  of  the  Captain. 

The  first  summer  course  (7  months)  includes  frequent  weekly  details 
(fixed  by  number  of  officers  for  duty)  for  torpedo  practice  on  the  water 
and  in  the  Laharatory,  and  for  aiding  the  Battalion  Commander  in  the 
investigations  in  submarine  mining  in  progress;  systematic  instruction  in 
practical  astronomy,  covering  the  use  of  the  astronomical  transit  and 
zenith  telescope,  the  sextant  upon  stars  for  time  and  latitude,  and  the  per- 
sonal equation  machine — the  extent  of  this  work  may  be  inferred  from 
the  fact  that  the  observatory  is  in  use  on  every  pleasant  night  from  May 
1st  to  December  1st;  the  survey  of  one  square  mile  of  ground,  including 
transit  and  stadia  work  and  contours  with  the  spirit  level ;  the  making  of 
foot  reconnaissances  with  pocket  compass  and  hand  level ;  and,  under  the 
direction  of  the  Captain,  the  instruction  of  the  enlisted  men  in  Infantry 
drill,  target  practice,  military  reconnaissance,  the  use  of  the  railroad 
transit,  field  fortification  in  the  moulding  room,  ponton  drill  on  land  and 
on  the  water,  and  sometimes  in  military  mining  on  land.     The  reduced 
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force  of  the  Battalion  renders  some  of  these  drills  unsatisfactory  at  pres- 
ent, and  deprives  the  officers  at  well  as  the  men  of  much  valuable 
experience. 

The  second  winter  course  includes  7  weeks  in  the  Torpedo  Laboratory, 
with  two  examinations  before  the  Board  of  Instructors  (January  30th  and 
and  April  29th) ;  these  examinations  are  each  about  five  hours  long,  an  \ 
cover  the  investigations  in  submarine  mining  made  here  during  the  past 
15  years,  and  a  study  of  all  foreign  systems  and  experiments  so  far  as 
known ;  8  weeks  of  study  and  practical  work  in  the  Photographic  Lab- 
oratory, thus  completing  the  course,  which  covers  making  negatives  with 
gelatine  emulsion  plates,  silver  printing,  map  printing  including  glass  and 
paper  negatives,  the  blue  process,  etc.,  photo-lithography,  heliotype  pro- 
cess, &c.;  two  consecutive  days  of  hourly  meteorological  observations  and 
reductions,  as  before;  and  lastly  aiding  in  conducting  the  Company  reci- 
tations, as  before. 

The  second  summer  course  includes  the  frequent  weekly  details  for 
torpedo  practice,  as  before;  instruction  in  practical  astronomy  completed, 
including  the  use  of  the  latest  patterns  of  combined  transit  and  zenith 
telescope  instruments,  and  of  the  5.5  inch  equatorial  telescope;  tertiary 
triangulation  and  hydrographic  work,  with  current  measurements  and  the 
use  of  the  self-registering  tide  gauge ;  and  the  instruction  of  the  enlisted 
men  in  their  various  drills  and  exercises,  as  before.  So  soon  as  the  neces- 
sary buildings  can  be  prepared,  practice  in  field  magnetic  observations  and 
in  the  use  of  the  Repsold  base  apparatus  will  be  included  in  this  summer's 
work.  , 

The  third  winter  course  includes  7  weeks  in  the  Torpedo  Laboratory, 
devoted  to  such  reviews  and  investigations  as  the  officer  may  select  for 
himself,  and  in  daily  lectures  and  instruction  to  the  enlisted  men,  under 
the  Captain  in  charge — no  examination  is  required;  the  meteorological 
observations  as  before ;  the  preparation  of  drawings  and  a  memoir  upon 
some  prescribed  problem  in  permanent  fortification  or  in  the  operations 
of  an  army  in  the  field,  which  after  revision  and  discussion  by  the  Board 
of  Instructors  in  the  presence  of  the  officer  is  transmitted  to  the  Chief  of 
Engineers ;  and  finally  the  aiding  in  the  Company  recitations,  as   before. 

The  tour  of  the  officer  at  Willets  Point  is  supposed  to  terminate  about 
May  1st,  when  the  opening  of  the  season  creates  a  demand  for  assistants 
on  the  several  works. 

It  may  be  added  that  in  the  fortifications  at  Fort  Schuyler  and  Willets 
Point  a  fine  opportunity  is  afforded  to  study  in  detail  the  development  at 
all  marked  epochs  during  the  past  fifty  years. 
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In  conclusion,  I  would  invite  attention  to  three  points,  which  in  my 
judgment  are  of  no  little  importance  to  the  success  of  the  School  of  Ap- 
plication. (1)  The  young  officers  should  always  complete  their  regular 
tours.  (2)  The  Captains  and  Battalion  Staff  officers  should  be  relieved 
by  their  successors  before  quitting  the  Post.  They  all  occupy  responsible 
positions  which  cannot  be  left  vacant  without  more  or  less  confusion. 
(3)  The  number  of  our  enlisted  men,  as  now  authorized,  is  not  only 
wholly  inadequate  to  meet  the  needs  of  the  Country  should  it  become 
necessary  to  defend  the  coasts  with  torpedoes,  or  to  put  an  army  into  the 
field,  but  is  also  insufficient  for  the  preparatory  instruction  of  both  offi- 
cers ^d  men  in  their  special  military  duties.  The  whole  three  Companies, 
recruited  as  they  now  are  to  only  one-third  of  the  organization  fixed  by 
kw,  cannot  perform  the  ordinary  guard  and  police  duties  of  a  Post 
like  this  and  at  the  same  time  furnish  enough  men  to  properly  con- 
struct a  military  bridge,  to  make  a  land  mine  or  field  fortification  in  any 
reasonable  time,  or  even  to  permit  of  a  satisfactory  battalien  drill. 
Very  respectfully,  your  obedient  servant, 

HENRY  L.  ABBOT, 
Lieut,  Col.  of  Engineers y  Bvt,  Brig,  Gen,y  U,  S,  A, 

General  Wright  was  retired  from  active  service  in  March,  1884, 
before  taking  further  action  in  regard  to  the  School  of  Application. 
The  Secretary  of  War,  Hon.  Robert  T.  Lincoln,  visited  the  Post  in 
July,  1884,  in  company  with  General  Newton  who  had  succeeded 
General  Wright,  and  he  was  so  much  impressed  with  what  he  saw 
that  he  immediately  authorized  an  increase  of  250  men  in  the  garrison, 
thus  raising  the  effective  strength  of  the  Engineer  Battalion  from  200 
men  to  450  men.  General  Newton  was  also  authorized  to  call  upon 
the  Board  of  Engineers  for  a  report  looking  to  a  formal  recognition 
of  the  School  of  Application  by  the  War  Department.  The  follow- 
ing document  makes  known  the  result. 

Office  of  the  Chief  of  Engineers, 
United  States  Army,  Washington,  D.  C, 

February  20,  1885, 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  of  the  Board  of 
Engineers  for  Fortifications,  &c.,  upon  the  reorganization  of  the  Engineer 
School  of  Application  at  Willets  Point,  made  in  compliance  with  instruc- 
tions based  upon  your  authority  as  granted  in  indorsement  upon  my  letter 
of  August  18,  1884. 
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In  submitting  this  report  I  hare  to  say  that  the  first  condition  neces-^ 
sary  to  make  the  school  at  Willets  Point  efficient  as  a  practical  school  of 
instruction  for  Engineer  Officers  is-  to  insure  its  permanency. 

BOARD  OF  visitors;. 

The  Board  of  Engineers  for  Fortifications,  &c.,  in  New  York,  together 
with  such  other  officers  of  the  Corps  of  Engineers  above  the  rank  of 
Major  as  shall  be  stationed  in  New  York  Citjr,  should  constitute  a  Board 
of  Visitors,  which  should  visit  the  school  at  least  twice  in  each  year  and 
make  a  thorough  and  detailed  inspection  of  evcrythii^  connected  with  it,, 
submitting  a  report  thereof  to  the  Secretary  of  War,  through  the  Chief  of 
Engineers,  with  such  recommendations  in  reference  to  the  school  as  may 
be  deemed  necessary. 

ACADEMIC  STAFF, 

The  Academic  Staff  of  the  School  should  consist  of  the  Commanding 
Officer,  at  least  one  other  field  officer,  and  the  Captains  commanding  the 
companies;  the  Adjutant  of  the  Battalion  of  Engineers  should  be  the 
secretary, 

TOURS  OF  DUTY. 

The  tours  of  duty  of  the  Commanding  Officer  and  of  the  Field  Offi- 
cers detailed  for  the  school  should  be  as  long  as  possible,  subject  to  the 
exigencies  of  the  service. 

The  regular  tour  of  the  Captains  should  not  be  less  than  three  years, 
and  only  one  of  them  should  be  relieved  in  any  single  year. 

As  the  duty  of  instruction  in  some  branches  of  the  profession  will 
probably  devolve  upon  the  Adjutant  and  Quartermaster,  who  should  be 
First  Lieutenants  of  high  rank,  the  tour  of  each  should  be  not  less  than 
three  years,  and  only  one  of  them  should  be  relieved  in  any  one  year. 

GRADUATES  ASSIGNED  TO  THE  CORPS  OF  ENGINEERS. 

All  graduates  of  the  Military  Academy  who  may  be  assigned  to  the 
Corps  of  Engineers,  at  the  expiration  of  their  graduating  leave,  should,  as 
far  as  circumstances  will  permit,  be  ordered  to  the  School  of  Application 
at  Willets  Point,  and  their  tour  of  service  should  not  be  less  than  two 
and  a  half  years. 

LIBRARY. 

Provision  should  be  made  from  the  appropriation  for  incidental  ex- 
penses of  the  Engineer  Depot  at  Willets  Point  for  the  annual  purchase 
of  a  few  new  standard  books  for  the  library  of  the  school. 
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INSTRUCTION  OF  ENLISTED  MEN. 


The  enlisted  men  of  the  Battalion  of  Engineers  should  be  instructed 
not  only  in  their  duties  as  soldiers  of  the  line  of  the  Army,  but  also  in 
sapping,  mining,  pontoneering,  the  duties  of  a  Torpedo  Corps,  &c. 

Tlie  non-commissioned  officers  of  the  Battalion  should  receive  theo- 
retical as  well  as  practical  instruction. 

REORGAmZATION  OF  THE  ENGINEER  SCHOOL  OF  APPLICATION. 

nrhe  following  plan  of  reorganization  of  the  school,  mainly  a  repetition 
of  the  idems  submitted  in  the  report  of  the  Board  of  Engineers,  is  recom- 
mended for  approval. 

The  Elstablishment  shall  be  designated  The  Engineer  Schwl  #/  Applied- 
ti§n  of  the  Army  o/  the  United  States.  It  shall  be  divided  into  five 
departments,  as  follows: 

Submarine  Miming. — Including  electricity,  our  own  and  foreign  sys- 
tems of  defensive  torpedo  warfare,  and  modern  high  explosives. 

Military  Engineerings — Including  the  operations  of  armies  in  the  field, 
seacoast  defence,  modern  siege  operations,  and  modern  ordnance. 

Military  Photography, — Including  all  methods  of  map  multiplication 
in  the  field  and  the  use  of  the  camera. 

Practical  Astronomy, — Including  the  best  methods  and  the  use  of  in- 
struments employed  upon  the  more  important  boundary  surveys. 

Civil  Engineering. — Including  practical  surveying,  river  and  harbor 
improvements,  and  barometric  hypsometry. 

OBJECT  OF  ESTABLISHMENT. 

The  object  of  the  establishment  should  be  to  conduct  researches  in  the 
branches  of  science  applicable  to  the  duties  of  the  Corps  of  Engineers,  to 
instruct  newly  assigned  officers  in  the  profession,  and  to  train  the  enlisted 
men  of  the  Battalion  of  Engineers  to  the  highest  possible  degree  of 
efficiency. 

COMMAND. 

The  establishment,  under  the  Chief  of  Engineers,  should  be  under  the 
military  command  of  the  officer  of  Engineers  assigned  to  the  command  of 
the  Post  of  Willets  Point,  N.  Y. 

ACADEMIC  STAFF. 

The  Academic  Staff  should  consist  of  the  Commandant,  of  the  other 
field  officers  of  the  school,  and  of  the  Captains  commanding  the  Engi^* 
neer  companies  stationed  at  Willets  Point. 


38 

Any  other  officer  charged  with  a  department  of  instruction  should  be  a 
member  when  his  branch  is  under  consideration.  The  Adjutant  of  the 
Battalion  of  Engineers  should  be  secretary  of  the  Academic  Staff. 

STUDENTS. 

The  students  should  consist  of  the  subaltern  officers  serving  with  com- 
panies, of  such  other  officers  as  may  be  authorized  to  study  the  course  in 
whole  or  in  part,  and  of  the  non-commissioned  officers  and  privates  of  the 
Battalion  of  Engineers  stationed  at  Willets  Point. 

EXAMINATIONS. 

There  should  be  two  semi-annual  examinations  of  the  officers  under 
instruction  during  the  first  and  second  years,  and  one  during  the  last  half 
year  of  their  service  with  the  Battalion.  These  examinations  should  be 
conducted  by  the  Academic  Staff  in  the  presence  of  one  or  more  members 
of  the  Board  of  Visitors.  Careful  records  should  be  kept,  which  should 
be  duly  reported  to  the  Chief  of  Engineers  by  the  Commanding  Officer 
of  the  Post. 

These  semi-annual  examinations  should  take  place  on  or  about  the  end 
of  January  and  on  or  about  the  end  of  April. 

Their  scope,  subject  to  the  approval  of  the  Chief  of  Engineers,  should 
be  designated  by  the  Commandant  on  the  recommendation  of  the  Aca- 
demic Staff. 

Officers  of  other  arms  of  service  attached  to  the  school  should  be  ex- 
amined by  the  Academic  Staff  at  such  times  as  may  be  ordered  by  the 
Commandant,  on  the  approval  of  the  Chief  of  Engineers,  and  the  results 
of  such  examinations  should  be  reported,  through  the  Chief  of  Engineers, 
to  the  General  Commanding  the  Army  when  such  officers  are  relieved 
from  duty,  or  sooner  if  deemed  expedient  by  the  Academic  Staff. 

'     RESEARCHES. 

The  researches  to  be  conducted  at  Willets  Point  shall  be  such  as  may  be 
approved  by  the  Chief  of  Engineers. 

COURSE  OF  INSTRUCTION. 

The  annual  course  of  instruction  should  be  divided  into  two  parts, 
winter  and  summer.  The  former,  which  will  be  chiefly  library  and 
laboratory  work,  should  extend  from  about  the  first  of  December  to  about 
the  end  of  April.  The  latter  should  include  the  rest  of  the  year,  and  will 
be  chiefly  practical.  So  far  as  the  season  permits,  theory  and  practice 
should  at  all  times  be  combined. 
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During  the  summer  season  each  member  of  the  Academic  Staff  should 
k  assigned  by  the  Commandant  to  the  charge  of  one  of  the  departments 
tf  instruction,  and  so  far  as  practicable  this  detail  should  be  changed  each 
jar.    In  making  such  assignments,  however,  no  Captain  should  be  re- 

fcrcd  of  responsibilities  which  properly  pertain  to  his  military  command. 
During   the  winter  season  the  supervision  of  the  course  should   be 

iii'ided  among  the  Academic  Staff. 
The  follo^ng  should  be  the   general  programme  of  instruction,  the 

dnails  being  ordered  by  the  Commandant,  upon   the  approval  of  the 

Chief  of   Engineers,  upon  the  recommendation  of  the  Academic  Staff, 

vliich  shall  designate  the  necessary  text  books. 

COURSE  FOR  OFFICERS 

The  young  officers  should  be  required  to  assist  in  the  various  researches 
b  military  science  conducted  at  Willets  Point,  with  a  view  to  familiariz- 
infr  them  with  the  methods  employed  in  such  work. 

Their  technical  course  of  study  should  be  arranged  as  far  as  practicable 
upon  the  following  basis ;  details  should  be  arranged  by  the  Academic 
Saff: 

1st  winter.  2d  winter.  3d  winter. 

Submarine  mining 14  weeks.  7  weeks.  6  weeks. 

Chemistry  and  Military  Photography  _  4  weeks.  4  weeks.     

Military  Engineering 7  weeks.  3  weeks. 

Civil  Engineering 11  weeks. 

During  the  summer  much  time  will  be  occupied  by  the  regular  com- 
pany duties,  and  it  is  not  deemed  possible  to  arrange  the  course  as  defi- 
nitely as  for  winter.  The  following  schedule  indicates  the  general 
disposition  of  time : 

1st  summer.         2d  summer. 

Submarine  mining 7  weeks.     6  weeks. 

Practical  Astronomy 5  weeks.     6  weeks. 

Military  Engineering Sapping,  mining,  and  pontoniering  drills,  infantry 

drills  and  target  practice,  with  their  companies. 
Civil  Engineering 4  weeks.     7  weeks. 

COURSE  FOR  ENLISTED  MEN. 

The  course  of  instruction  for  the  enlisted  men  of  Engineers  should 
be  determined  by  the  Academic  Staff,  and  should  be  repeated  annually, 
more  care  and  time  being  devoted  to  recruits  than  to  instructed  soldiers. 

In  submarine  mining  recruits  should  receive  three  months  and  instructed 
soldiers  one  month  of  drilling,  covering  seven  hours  daily.     These  drills 
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should  include  all  the  duties  of  the  loading  room,  boat  service,  and  the 
handling  and  firing  of  modern  high  explosives.  Grand  groups  of  mines 
should  frequently  be  planted  and  raised,  and  the  entire  familiarity  with 
the  service  which  practice  alone  can  give  should  be  insisted  upon. 

In  field  fortification  and  sapping  each  company  should  have  one 
months*  regular  practice  in  the  moulding  room,  and  such  outside  work 
as  may  be  found  practicable. 

In  pontoniering  each  company  should  have  two  months*  regular  prac- 
tice, arranged  to  include  every  part  of  the  authorized  manual.  In  mili- 
tary mining  on  land  each  company  should  have  one  months'  practice, 
including  the  construction  and  firing  of  mines  charged  with  gunpowder 
and  modern  high  explosives.  In  Infantry  drill  and  target  practice  each 
company  should  be  exercised  enough  to  maintain  the  reputation  already 
acquired  by  the  Battalion  in  this  necessary  part  of  its  duty. 

In  foot  reconnaissance  and  military  map  making  all  the  non-commis- 
sioned officers  and  many  selected  privates  should  be'  thoroughly  instructed. 
In  military  photography  and  the  multiplication  of  maps  in  the  field  all 
the  non-commissioned  officers  should  receive  regular  instruction,  which 
for  men  of  special  aptitude  should  be  sufficiently  extended  to  provide  each 
company  with  skilled  artisans  to  perform  this  work  in  war. 

The  practice  in  simple  reconnoitering  and  surveying,  and  in  the  use  of 
the  barometer  already  carried  out  should  be  continued  not  only  for  its 
own  utility,  but  also  to  train  the  men  in  intelligence  and  in  manual  dex- 
terity in  the  use  of  instruments  which  their  field  duties  often  demand. 

As  the  object  of  this  organization  is  to  obtain  a  complete  system  of 
instruction,  it  is  suggested  that  if  the  foregoing  meet  with  approval,  that 
such  approval  be  given  with  the  understanding  that  changes  may  be  made 
from  time  to  time  by  the  Chief  of  Engineers,  with  the  approval  of  the 
Secretary  of  War. 

I  have  also  the  honor  to  recommend  that  there  be  prepared  at  Willetsj 
Point,  under  the  direction  of  the  Board  of  Engineers,  a  torpedo  manual, 
which  will  present  the  practical  method  of  loading  and  anchoring  tor-| 
pedoes,  making  all  electrical  connections,  and  firing  both  single  i:nines  andi 
groups;  this  manual  should  give  concise  description  of  all  boats  and 
machinery  for  planting  torpedoes  with  expedition,  and  the  whole  subjecti 
of  the  torpedo  system  should  be  condensed  in  a  course  of  instruction! 
similar  in  scope  to  the  drill  for  pontoniers. 

The  object  of  this  manual  is,  without  betraying  anything  which  in  thi 
judgment  of  the  Chief  of  Engineers  it  is  important  to  keep  secret,  tha 
officers  and  even  intelligent  non-commissioned  officers  who  have  beci 
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handling  and  firing  of  modern  high  explosives.  Grand  groups  of  mines 
should  frequently  be  planted  and  raised,  and  the  entire  familiarity  with 
the  service  which  practice  alone  can  give  should  be  insisted  upon. 
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months*  regular  practice  in  the  moulding  room,  and  such  outside  work 
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tice, arranged  to  include  every  part  of  the  authorized  manual.  In  mili- 
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company  should  be  exercised  enough  to  maintain  the  reputation  already 
acquired  by  the  Battalion  in  this  necessary  part  of  its  duty. 

In  foot  reconnaissance  and  military  map  making  all  the  non-commis- 
sioned officers  and  many  selected  privates  should  be' thoroughly  instructed. 
In  military  photography  and  the  multiplication  of  maps  in  the  field  all 
the  non-commissioned  officers  should  receive  regular  instruction,  which 
for  men  of  special  aptitude  should  be  sufficiently  extended  to  provide  each 
company  with  skilled  artisans  to  perform  this  work  in  war. 

The  practice  in  simple  reconnoitering  and  surveying,  and  in  the  use  of 
the  barometer  already  carried  out  should  be  continued  not  only  for  its 
own  utility,  but  also  to  train  the  men  in  intelligence  and  in  manual  dex- 
terity in  the  use  of  instruments  which  their  field  duties  often  demand. 

As  the  object  of  this  organization  is  to  obtain  a  complete  system  of 
instruction,  it  is  suggested  that  if  the  foregoing  meet  with  approval,  that 
such  approval  be  given  with  the  understanding  that  changes  may  be  made 
from  time  to  time  by  the  Chief  of  Engineers,  with  the  approval  of  the 
Secretary  of  War. 

I  have  also  the  honor  to  recommend  that  there  be  prepared  at  Willets 
Point,  under  the  direction  of  the  Board  of  Engineers,  a  torpedo  manual, 
which  will  present  the  practical  method  of  loading  and  anchoring  tor- 
pedoes, making  all  electrical  connections,  and  firing  both  single  i:nines  and 
groups;  this  manual  should  give  concise  description  of  all  boats  and 
machinery  for  planting  torpedoes  with  expedition,  and  the  whole  subject 
of  the  torpedo  system  should  be  condensed  in  a  course  of  instruction 
similar  in  scope  to  the  drill  for  pontoniers. 

The  object  of  this  manual  is,  without  betraying  anything  which  in  the 
judgment  of  the  Chief  of  Engineers  it  is  important  to  keep  secret,  that 
officers  and  even  intelligent  non-commissioned  officers  who  have  been 


41 

through  the  school  of  instruction,  may  be  enabled  to  plant  torpedoes  both 
singly  and  in  groups,  and  to  manipulate  them  efficiently  and  skillfully. 

In  connection  with  the  researches  at  Willets  Point,  the  Commandant 
should  from  time  to  time  inform  the  Board  of  Kn^ineers  for  Fortifica- 
tions, through  the  Chief  of  Engineers,  of  every  new  discovery  or  inven- 
tion of  this  character,  in  order  that  the  Board  may  be  able  to  use  such 
information  in  preparing  the  system  of  defence  for  various  harbors  through- 
out the  United  States. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JOHN   NEWTON, 
Chief  of  Engineers^  Brig,  and  Bvt.  Maj.  Gen.,  U.  S.  A. 
1st  Indorsement,  War  Department,  February  28,  1885. 

Approved:  ROBERT    F.   LINCOLN, 

Secretary  of  War. 

It  seems  fitting  that  this  record  of  the  early  days  of  the  Engineer 
School  of  Application  should  be  brought  to  a  close  at  the  date  of  its 
formal  recognition  by  the  War  Department.  I  remained  in  command 
about  a  year  longer,  but  as  will  be  seen  by  comparing  the  approved 
document  with  my  letter  above  there  was  no  radical  change  in  the 
establishment.  There  were  no  recitations  and  no  published  marks, 
or  standings.  The  school  had  attained  its  growth  naturally,  seeking 
to  assist  and  not  to  drive  officers  in  preparing  for  their  life  work. 
Such  had  been  the  basis  of  General  Humphreys'  original  plan  and 
instructions. 

It  only  remains  to  name  the  Captains  and  Battalion  staff  officers 
who,  as  the  instructors  at  Willets  Point,  had  one  and  all  most  cor- 
dially and  efficiently  assisted  in  the  work.  Fiiey  were  in  order  of 
assignment:  Captains  Harwooii,  Howell,  Holgate,  Burnham,  Mans- 
field, Ernst,  Mackenzie,  King,  Raymond,  Twining,  Livermore, 
Cuyler,  Mercur,  Miller,  Handburv,  Gregory,  Mallery,  Ruffner,  Price, 
Palfrey,  Mahan,  Bailey  and  Knight.  Battalion  Adjutants;  Lieut- 
ants  A.  N.  Lee,  Maguire,  Hininan,  Heuer,  Mercur,  Bass,  Leach, 
Greene,  Quinn,  Mallery,  P^isk,  Griffin,  Willard,  Bixby,  Millis, 
Hodges,  Warren,  Crosby  and  Roessler.  Battalion  Quartermasters; 
Lieutenants  Heap,  Chase,  Powell,  Davis,  Payson,  Greene,  Taber, 
Quinn,  Griffin  and  Lusk.  My  association  with  these  officers,  and 
with  the  nearly  fifty  young  students  who  have  since  so  worthily  main- 
tained the  reputation  of  the  Corps,  will  always  form  one  of  my  most 
pleasant  memories. 


OCCASIONAL  PAPERS, 
I     .  ENGINEER  SCHOOL, 
— '      KHiniiin-nTM  *iiMv 


IMPRESSIONS 
o/A  COMPANY 
COMMANDER 


■as 

Ik  CAPITAINE  BREVET?  Du  CENIE  mva. 


TTOBRlalcd  from  Rfout  du  Gtnir 
«J«/iMry.Ji.fy.'\ueil>t,l^<U,by 

CAPTAIN  J.  R.  WILLIAMS 
Atrillery  Cotp»,  U,  S.  Ambv 
CAPTAIN  F.  R,  SHUNK. 
Cwrp*  ol  Ruk'uii^'*-  l^-  S.  Amij- 
1ST  LIEUT.-E.  M-KHETT 
(.'w|)«  of  Enfinrcrji,  tf.  S.  Arniir 

REVISED    E  I>  ;  T  I  (1  N 


WMHtKCTDN  flAKKAOKS.  B,  i; 


il 


DEC  2  I  1922 


Nn.  ?. 


OCCASIONAL  PAPERS. 

ENGINEER  SCHCOL  OF  APPUCATION. 

HIST 


HISTORICAL  SKETCH 


FIRST  BATTALION  OF  ENGINEERS 


DUBING  1T8  TOUE  ABROAD. 


SMITH  S.  LEACH, 

MAJUR,  COBPff  OF  ENGINKBR8.  I'.  S.  ARMY.  COMMA! 


)F  ENGINEERS 


.OUE  ABEOAD. 


1  S.  LEACH, 

INKERS.  U.  B.  ABHY.  COHHANDINU. 


No  7, 


OCCASIONAL  PAPERS^ 

ENGINBEK  SCHOOL  OF  APPLICATION, 
UNITED  STATES  ARMY. 


HISTORICAL  SKETCH 


OF  THE 


FIRST  BATTALION  OF  ENGINEERS 


DUEING  ITS  TOUE  ABEOAD 


SMITH  S.  LBACH, 

HAJOB,  C0BP8  OF  EN0INEEB8,  U.  8.  ABMY,  COHHANDINO. 


PRESS  OF  THE  ENGINEER  SCHOOL  OF  APPLICATION, 
WASHINGTON    BARRACKS,   WASHINGTON,    D.   C. 

IW3 


No  7, 


OCCASIONAL  PAPERS^ 

ENGINBEK  SCHOOL  OF  APPLICATION, 
UNITED  STATES  ARMY. 


HISTORICAL  SKETCH 


OF  THE 


FIRST  BATTALION  OF  ENGINEERS 


DUEING  ITS  TOUE  ABEOAD 


SMITH  S.  LEACH, 

HAJOB,  COBPS  OF  ENGINEEB8,  V.  8.  ABHY,  COMMANDING. 


PRESS  OF  THE  ENGINEEK  SCHOOL  OP  APPLICATION, 
WASHINGTON    BARRACKS,   WASHINGTON,   D.    C. 

19«3 


% 


Hdqrs.  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kans., 

June  Qy  1903. 

The  Adjutant  General,  U.  S.  Army, 

fVashington^  D.  C. 

(Through  Military  Channels.) 

Sir  :  In  compliance  with  instructions  contained  in  letter  from  the 
Adjutant  General's  office  of  November  11,  1902,  I  have  the  honor  to 
submit  herewith  an  historical  sketch  of  the  operations  of  the  1st  Battalion 
of  Engineers. 

This  battalion  was  organized  in  May  and  June,  1901,  from  Companies 

A,  B,  and  E  (old)  Battalion  of  Engineers.     On  account  of  this  fact  and 

of  the  nature  of  the  service  performed  by  the  companies  of  this  battalion 

subsequent  to  its  formation,  which  service  required  that  all  companies  be 

detached  from  battalion  headquarters,  it  is  thought  that  it  will  be  more 

advisable  to  submit  a  brief  account  of  the  formation  of  the  battalion,  and 

submit  a  sketch  for  each  company  separately.     This  method  is  followed 

in  the  paper  herewith. 

Very  respectfully, 

SMITH  S.  LEACH, 

Major  J   Corps  of  Engineers  ^ 

Commanding  1st  Battalion  of  Engineers. 


1st  Indorsement. 

Hdqrs.  1st  Battalion  of  Engineers, 

Fort  Leavenworth,  Kans., 

June  Qy  190J. 
Cc  py  respectfully  furnished  to  the  Chief  of  Engineers,  U.  S.  Army. 

SMITH  S.  LEACH, 
Major,   Corps  of  Engineers, 
Commanding  1st  Battalion  of  Engineers. 


2d  /nJ§rsimeni, 

Office  Chief  of  Enoineer8» 

U.  &  Army, 
Jmu  jtf .  1903. 

1.  Respectfully  referred  to  Major  Edward  Burr,  Corps  of  Engineen. 

2.  In  the  opinion  of  the  Chief  of  Engineers,  diis  wdl-written  and 

authentic  history  of  the  foreign  service  of  the  Ist  Battali<Hi  of  Ensineers 

is  well  worth  printing. 

*****  ♦  3K 

By  command  of  Brigadier  General  Gillespie: 

FREDERIC  V.  ABBOTT, 

Major,  C$rp$  of  Engimeert* 


HISTORICAL  SKETCH  OF  THE  1ST  BATTALION  OF 
ENGINEERS  DURING  ITS  TOUR  ABROAD. 
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The  organization  of  this  battalion  was  effected  under  authority  of  G.  O. 
22,  Headquarters  of  the  Army,  A.  G.  O.,  Washington,  February  26, 
1901,  Major  Clinton  B.  Sears,  Corps  of  Engineers,  being  assigned  to  com- 
mand by  G.  O.  79,  Division  of  the  Philippines,  Manila,  April  26,  1901. 
The  former  orders  prescribed  that  the  1st  Battalion  of  Engineers  should 
consist  of  four  companies,,  designated  as  Companies  A,  B,  C,  and  D^  and 
that  it  should  be  formed  from  the  three  companies  of  engineers.  A,  B, 
and  E,  then  on  duty  in  the  Philippines,  a  new  company  to  be  formed  by 
transfers  from  the  three  existing  companies  and  the  designation  of  Com- 
pany E  to  be  changed  to  Company  C.  Officers  were  assigned  to  com- 
panies of  the  battalion  by  S.  O.  55,  Headquarters  of  the  Army,  A.  G.  O., 
Washington,  March  8,  1901. 

Major  Sears  assumed  command  of  the  battalion  on  May  16,  1901,  and 
appointed  the  following  staff  and  non-commissioned  staff : 

Adjutant,  1st  Lieutenant  Harry  Burgess,  Corps  of  Engineers;  Quarter- 
master and  Commissary,  1st  Lieutenant  Sherwood  A.  Cheney,  Corps  of 
Engineers;  Sergeant  Major, Truman  Organ,  Company  E;  Quartermaster 
Sergeant,  William  Harer,  Company  E. 

The  Adjutant  and  Sergeant  Major  reported  for  duty  as  such  on  May 
30,  1901;  the  Quartermaster  and  Commissary  on  September  28,  1901, 
and  the  Quartermaster  Sergeant  on  June  18,  1901. 

The  battalion  headquarters  (the  Battalion  Commander,  Adjutant,  and 
Sergeant  Major  only)  was  established  at  Santa  Lucia  Building,  Malacon 
Drive,  Manila,  and  remained  there  until  October  2,  1901. 

On  July  20,  1901,  Company  A,  under  command  of  Captain  W.  E. 
Craighill,  sailed  for  the  United  States. 

On  October  1,  1901,  Captain  George  A.  Zinn  took  command  of  the 
battalion,  Major  Clinton  B.  Sears  ,being  relieved  by  Paragraph  1,  S.  O. 


248,  Headquarters  Division  of  the  Philippines,  Manila,  P.  L,  September 
20,  1901.  Headquarters  of  the  battalion  was  established  in  Cuartel  de 
Malate,  October  2,  1901,  and  remained  there  until  the  battalion  went 
aboard  transport  to  return  to  the  United  States. 

On  October  18,  1901,  the  battalion,  consisting  of  battalion  headquarters 
and  3  companies  (4  officers  and  234  enlisted  men),  sailed  for  United  States 
on  transport  McClellan^  arriving  at  New  York  City,  December  23,  1901. 
Battalion  headquarters  and  Companies  B  and  D  proceeded  to  Jefferson  Bar- 
racks for  station;  Company  C,  to  West  Point,  N.  Y. ;  Company  A,  upon 
its  arrival  in  the  United  States,  was  assigned  to  duty  first  at  Willets  Point,N.Y., 
and  subsequently,  on  September  3,  1901,  at  Fort  Leavenworth,  Kans. 

Officers  on  duty  at  battalion  headquarters :  Major  Clinton  B.  Sears, 
Corps  of  Engineers,  May  16,  1901,  to  October  1,  1901 ;  1st  Lieutenant 
Harry  Burgess,  Corps  of  Engineers,  from  May  30,  1901 ;  1st  Lieutenant 
S.  A.  Cheney,  Corps  of  Engineers,  from  September  28,  1901;  Captain 
George  A.  Zinn,  Corps  of  Engineers,  October  1,  1901,  to  January  18, 
1902  (in  addition  to  his  duty  as  Commanding  Officer,  Company  B.) 

Detailed  history  of  companies  follows : 

COMPANY  A. 

Company  A,  consisting  of  one  1st  Lieutenant,  one  additional  Second 
Lieutenant,  and  60  enlisted  men,  left  Willets  Point,  N.Y.,  for  San  Francisco, 
Cal.,  on  May  24,  1898, 1st  Lieutenant  C.  P.  Echols,  Corps  of  Engineers, 
in  command.  The  company  arrived  at  San  Francisco  and  went  into  camp 
at  Camp  Merritt,  May  29,  and  was  assigned  to  the  1st  Brigade  Philippine 
Expeditionary  Forces,  under  command  of  Brigadier  General  Miller. 

Captain  W.  C.  Langfitt,  Corps  of  Engineers,  arrived  and  took  com- 
mand of  the  company  June  2,  and  remained  with  the  company  until  June 
20,  when  he  was  relieved,  having  been  appointed  Major  of  Volunteer 
Engineers.  Enlistment  to  war  strength  (146)  was  authorized  and  recruit- 
ing office  established  in  San  Francisco  on  June  8,  and  the  enlisted  strength 
of  the  company  increased  to  122.  Additional  2d  Lieutenant  R.  D.  Kerr, 
Corps  of  Engineers,  joined  the  company  June  18.  On  June  14,  a  detach- 
ment of  20  men,  commanded  by  2d  Lieutenant  W.  D.  Connor,  Corps 
of  Engineers,  left  San  Francisco  for  Manila  on  steamer  China  and  arrived 
in  Manila  Bay  July  16,  landed  at  Cavite  Arsenal  the  following  day  and 
remained  there  until  July  29,  when  it  moved  to  Camp  Dewey,  near 
Manila,  where  it  remained  until  joined  by  the  company. 

The  company  with  present  strength  of  one  1st  Lieutenant,  one  addi- 
ditional  2d  Lieutenant,  and  100  enlisted  men,  left  Camp  Merritt  June  26 


to  join  third  expedition  to  the  Philippines  under  command  of  Brigadier 
General  Mac  Arthur,  and  embarked  on  the  Indiana  same  date,  sailed  on 
June  27,  arrived  at  Honolulu  July  6,  and  sailed  for  Manila  July  8,  where 
it  arrived  July  31.  Additional  2d  Lieutenant  R.  D.  Kerr  died  July  21, 
and  was  buried  at  sea  July  22,  latitude  20°  48'  north,  longitude  15°  18' 
east.  During  most  of  the  voyage  daily  drills  were  held,  viz,  signal,  calis- 
thenics, and  theoretical  engineering. 

The  company  landed  at  Cavite  Arsenal  August  1,  and  went  into  tem- 
porary quarters  until  August  7,  when  it  was  ordered  to  Camp  Dewey, 
where  it  remained  until  August  13.  During  the  absence  of  its  own  offi- 
cers from  August  2  to  August  6,  2d  Lieutenant  P.  H.  MuUay,  14th 
Infantry,  had  command  of  the  company.  While  in  Camp  Dewey  the 
company  constructed  a  portable  trestle  bridge  180  feet  long,  which  was 
carried  to  the  front  on  August  13,  but  was  not  needed  as  the  permanent 
bridges  were  not  destroyed. 

On  August  13  the  company  was  divided  into  two  platoons,  the  first, 
commanded  by  Lieutenant  Connor,  reported  to  General  Greene  on  the 
left,  and  the  second,  commanded  by  1st  Sergeant  James  Reardon,  reported 
to  General  MacArthur,  and  both  platoons  entered  the  city  of  Manila  with 
the  first  troops,  the  first  platoon  being  quartered  in  the  Insular  Tobacco 
Factory  at  Binondo,  Manila,  and  the  second  in  the  Cuartel  de  Malate,  at 
Malate,  Manila.  Lieutenant  Echols,  who  had  been  in  hospital  at  Cavite 
since  the  company  arrived  in  the  Philippines,  joined  the  company  on  the 
evening  of  the  13th,  and  on  the  14th  the  second  platoon  joined  the  first  at 
the  Insular  Tobacco  Factory,  where  the  company  remained  until  December 
29,  when  it  moved  to  quarters  in  the  Convent  de  Malate,  Manila. 

In  August,  a  reconnoissance  of  the  battlefield  was  made  and  a  map  prepared. 
A  detachment  of  Sergeant  Thomas  F.  Kennedy  and  26  other  enlisted  men 
was  engaged  in  clearing  the  Pasig  River  for  navigation  (under  Ensign 
W.  A.  Moffitt,  U.  S.  Navy),  from  August  28  to  October  31. 

Lieutenant  Connor  was  relieved  August  23  from  duty  with  the  com- 
pany per  S.  O.  33,  Headquarters  Department  of  the  Pacific,  series  1898. 

During  the  period  from  August  14, 1898,  to  February  4,  1899,  the  com- 
pany was  employed  in  making  a  detailed  reconnoissance  of  Manila  and 
vicinity.  Sergeant  Fisher  with  a  detail  of  four  privates  from  the  company, 
while  on  reconnoissance  duty  near  the  insurgent's  lines,  were  captured  by 
them  on  January  29,  1899,  and  taken  to  Malolos  where  they  were  confined 
until  February  3,  when  they  were  released  and  permitted  to  join  the  company. 

September  3  and  4, 1898,  no  officer  was  present  for  duty  with  the  company. 

September  5  to  7,  the  company  was  commanded  by   1st  Lieutenant 


M.  G.  Krayenbuhl,  3d  Artillery. 

From  September  8,  1898,  to  March  5,  1899,  the  company  was  com- 
manded by  1st  Lieutenant  W.  G.  Haan,  3d  Artillery. 

The  company  was  assigned  to  the  2d  Division,  per  G.  O.  17,  Head- 
quarters Department  of  the  Pacific  and  8th  Army  Corps,  series  1898. 

Lieutenant  Echols  was  relieved  from  duty  with  the  company  Novem- 
ber 11, 1898,  per  S.  0. 104,  Department  of  the  Pacific  and  8th  Army  Corps. 

On  February  5,  1899,  the  company,  commanded  by  Lieutenant  Haan, 
took  part  in  the  attack  on  the  insurgents,  moving  out  on  the  right  flank  oiP 
General  King's  brigade,  of  the  1st  Division,  starting  from  Blockhouse 
No.  12,  about  8:20  A.  M.,  and  took  possession  of  the  heights  beyond  San 
Pedro  Macati  at  10:10  A.  M.,  and  occupied  the  town  at  11  A.  M. 

During  this  attack  and  while  advancing.  Colonel  Smith,  one  Lieuten- 
ant, and  13  enlisted  men  of  the  1st  California  Infantry  joined  the  com- 
pany, they  having  been  cut  off  from  their  command,  which  arrived  at  San 
Pedro  Macati  about  45  minutes  after  the  company  had  taken  possession. 
Colonel  Smith's  regiment  having  arrived  our  outposts  were  relieved  and 
the  company  returned  to  its  quarters. 

On  February  15  the  company,  having  been  directed  to  make  a  recon- 
noissance  outside  the  lines,  became  a  part  of  an  attacking  force  of  the 
companies  at  Pateros ;  the  company  had  the  right  of  the  line.  Artillery 
was  at  first  used  and  the  order  was  to  advance  immediately  after.  The 
company  advanced  in  the  firing  line,  having  a  support  of  three  companies. 
The  insurgents  were  discovered  and  attacked,  and  for  two  hours  kept 
under  fire,  but  no  support  came  to  the  assistance  of  the  company  and  as 
there  was  no  other  firing,  the  company  was  withdrawn.  It  was  after- 
ward learned  that  the  order  to  retire  had  been  given  just  as  the  company 
had  advanced  and  it  was  consequently  left  alone  in  the  attack,  but  it  had 
such  a  strong  position  that  at  no  time  did  the  insurgents  show  themselves 
without  getting  such  a  fire  that  they  were  compelled  to  withdraw  to  cover. 

In  February  a  detachment  surveyed  the  country  from  Manila  to  San 
Pedro  Macati,  and  the  road  from  there  to  Pasig. 

2d  Lieutenant  W.  P.  Wooten,  Corps  of  Engineers,  joined  the  com- 
pany  February   27,    per  S.   O.    293,  A.   G.   O.,    December   13,    1898. 

Captain  F.  R.  Shunk,  Corps  of  Engineers,  joined  the  company  Febru- 
ary 27,  per  S.  O.  267,  A.  G.  O.,  November  11,  1898. 

On  March  28  Captain  Shunk,  with  a  detachment  of  25  enlisted  men, 
joined  General  MacArthur's  division  in  the  northern  advance.  The 
detachment  was  employed  in  repairing  roads  and  bridges  destroyed  by  the 
retreating  insurgents;  constructing  rafts,  rope  ferries,  ponton  bridges,  and 


building  new  bridges  according  to  the  kind  and  amount  of  material  that 
could  be  obtained,  and  in  reconnoissance  work.  This  work  was  per- 
formed chiefly  in  the  night,  as  it  was  essential  that  the  ammunition  and 
supply  trains  be  kept  in  touch  with  the  firing  line.  During  the  day  and 
when  not  engaged  in  engineer  work  the  detachment  participated  in  several 
engagements,  and  on  several  occasions  at  night  it  passed  beyond  the  out- 
posts to  reconnoiter  and  to  repair  the  railroad  to  enable  the  armored  cars 
to  keep  up  with  the  firing  line.  During  this  period  the  advance  was 
rapid  until  Malolos  was  reached. 

From  the  latter  part  of  March  Lieutenant  Wooten,  with  a  detachment 
of  25  men  from  the  company,  also  took  part  in  the  same  advance  under 
the  immediate  orders  of  General  Wheaton.  The  work  done  by  this 
detachment  was  similar  in  character  and  extent  to  that  outlined  above  for 
Captain  Shunk's  detachment. 

Upon  arrival  at  Malolos,  Captain  Shunk  was  ordered  to  return  with 
his  detachment  to  take  station  again  in  Manila — at  Malate  Convent. 

The  other  detachment  continued  with  the  northern  advance.  The 
first  serious  delay  was  encountered  three  miles  north  of  Malolos,  where  a 
steel  railroad  bridge  spanning  the  Bag  Bag  River  had  been  destroyed,  one 
80-foot  span  having  been  detached  and  dropped  a  distance  of  thrity  feet 
into  the  river.  Not  having  facilities  to  raise  the  span,  the  break  was 
crossed  by  the  construction  of  a  substantial  trestle  bridge.  The  next 
difficulty  was  encountered  at  Calumpit  where  the  truss  railroad  bridge 
across  the  Rio  Grande  de  la  Pampanga  had  been  rendered  useless  by  the 
insurgents  by  removing  the  fish  plates,  throwing  into  the  river  the  rails, 
burning  the  ties  and  removing  the  roadway  bearers.  Want  of  proper 
facilities  and  necessity  for  prompt  passage  of  this  river  rendered  impossible 
the  repair  of  this  bridge  at  that  time,  and  a  rope  ferry  was  constructed ; 
one  detail  cut  down  approaches,  another  stretched  the  line,  another  pro- 
cured material,  and  the  remainder  constructed  the  raft,  which  consisted  of 
four  layers  of  bamboo,  the  pieces  of  adjacent  layers  at  right  angles,  the 
whole  well  lashed,  and  35  feet  wide  and  48  feet  long  and  having 
a  safe  carrying  capacity  of  10,000  pounds.  The  first  load  of  artillery 
pieces  was  transported  across  the  river  within  three  hours  from  the  time 
of  setting  about  the  construction  of  the  raft.  The  width  of  the  river  here 
is  about  650  feet  and  the  river  is  about  20  feet  deep. 

A  similar  condition  was  found  in  May  between  Apalit  and  Santo 
Tomas,  where  a  steel  railroad  bridge  had  been  destroyed  by  dropping  one 
end  of  a  span  into  the  Santo  Tomas  River.  The  span  was  replaced  by 
the  construction  of  a  substantial  bridge,  the  trestles  resting  on  the  inclined 


truss  as  it  lay,  the  dropped  end  res  ing  on  a  secure  foundation. 

2d  Lieutenant  H.  W.  Stickle,  Corps  of  Engineers,  joined  the  company 
April  23. 

During  the  month  of  May,  in  addition  to  the  Santo  Tomas  bridge 
repairs,  the  detachment,  under  Lieutenant  Wooten,  accomplished  the  fol- 
lowing work : 

1.  Building  wagon  bridges  between  Calumpit  and  San  Fernando  via 
Apalit,  and  repairing  wagon  road.  Two  bridges  about  100  feet  each 
were  built  entire  out  of  lumber  obtained  mostly  from  the  church  and  con- 
vent of  Apalit.  The  detachment  had  no  transportation  and  hauled 
material  on  impressed  bull  carts.  This  road  was  for  about  three  weeks 
the  only  supply  line  between  Calumpit  and  San  Fernando. 

2.  The  rope  ferry  at  Calumpit  was  kept  in  working  order. 

3.  Nearly  two  miles  of  railroad  track  had  been  destroyed  between 
Santo  Tomas  and  Calumpit,  and  the  roadbed  much  torn  up  in  the  con- 
struction of  earthworks.  By  May  20  the  road  was  opened  and  flat  cars 
pushed  by  coolies  were  then  used  to  bring  supplies  until  other  rolling 
stock  could  be  secured.  All  the  other  rolling  stock  at  that  time  was 
either  south  of  the  Rio  GranJe  or  in  possession  of  the  insurgents  north 
of  San  Fernando,  the  railroad  bridge  at  Calumpit  being  impassable  for  trains. 

Having  arrived  in  San  Fernando  the  advance  was  halted  for  reinforcements, 
and  to  allow  the  men  to  recuperate  as  they  had  been  under  constant  fire  for 
about  three  months.  During  the  stay  in  San  Fernando  the  insurgents  made 
several  night  attacks,  but  in  each  case  were  repulsed  with  severe  loss. 

On  June  10  and  11  Lieutenant  Stickle  accompanied  General  Wheaton 
in  General  Lawton's  advance  against  insurgents  at  Las  Pinas  and  Paran- 
aque.  June  14-19  a  detail  of  27  enlisted  men  under  Lieutenant  Stickle 
constructed  a  temporary  bambco  bridge  at  Paranaque  ever  a  stream  about 
300  feet  wide.  During  this  time  the  Zapote  River  bridge,  damaged  by 
fire  by  the  insurgents,  was  repaired. 

June  20-July  15,  a  detail  of  nine  enlisted  men  under  Lieutenant  Stickle 
built  a  trail  bridge  for  use  across  the  Bag  Bag  River  at  Quingua,  25 
Chinese  laborers  and  about  the  same  number  of  natives  being  hired  to 
construct  the  approaches,  which  were  made  from  high  steep  banks.  The 
raft  was  of  catamaran  form,  both  boats  and  flooring  being  made  com- 
pletely by  the  detail,  and  mostly  of  native  lumber.  The  raft  was  30  feet 
by  16  feet  when  completed.  The  width  of  the  stream  was  about  200 
yards  and  the  distance  between  anchorages  about  250  yards.  The  cable 
used  was  one  inch  of  steel  and  was  raised  and  lowered  by  shears  on  each 
bank  and  made  taut  by  an   improvised   field  capstan   on  one  bank,  the 
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finding  use  particularly  in  the  frequent  cases  of  sudden  rising  of  the 
at  this  point,  due  to  heavy  showers  in  the  mountains  a  few  miles 
'here  this  stream  had  its  source. 

During  August  a  detail  of  eight  enlisted  men  under  Lieutenant  Stickle 
built  a  rope  ferry  for  the  river  at  Paranaque,  the  temporary  bridge  having 
been  washed  away.  This  raft  was  built  in  catamaran  fashion  on  two 
hired  for  the  purpose.  In  August,  also,  the  cable  at  Quingua 
having  broken,  the  same  detail  put  in  a  new  cable.  The  service  rendered 
by  Private  Duncan  C.  Morrison  in  stretching  this  cable  was  hazardous 
and  was  skillfully  performed. 

In  addition  to  its  engineering  duties  the  detachment  under  Lieutenant 
Woocen  was  assigned  to  the  armored  car  during  the  advance  from  San 
Fernando  to  Calulut  and  during  the  battle  and  capture  of  the  latter  place 
on  August  9,  1899,  occupied  the  center  of  the  line. 

During  August  and  September  the  company  was  very  much  scattered, 
being  divided  into  small  details  for  various  emergency  work  in  the  Island 
of  Luzon.  This  included  the  construction  of  a  bridge  by  a  detail  under 
the  supervision  of  Captain  Shunk  at  Imus.  This  was  a  high  trestle  bridge 
about  75  feet  long  and  built  of  lumber  shipped  by  water  from  Manila. 
In  the  latter  part  of  September  the  company  was  orijered  to  occupy  part 
of  the  line  from  Pasay  to  San  Pedro  Macati.  It  was  assigned  a  position 
at  Culi  Culi,  near  the  center  of  the  line,  which  it  held  for  about  forty- 
eight  hours,  acting  as  infantry.  Captain  Shunk  commanding. 

From  October  2  to  31  a  number  of  enlisted  men  of  Company  B,  vary- 
ing from  30  to  61,  were  attached  to  Company  A. 

On  October  4  the  company,  with  a  detachment  of  Company  B,  Cap- 
tain Shunk  commanding,  was  directed  to  take  up  a  position  and  form  part 
of  a  battalion  with  two  companies  of  infantry  at  Paranaque  ferry  and  con- 
nect with  the  infantry  at  Pasay,  this  being  a  line  of  about  four  miles  for 
three  companies  to  hold.  This  duty  was  performed  by  patrolling  and 
continued  three  days.  In  the  meantime  the  ferry  and  its  approaches  were 
put  in  good  order. 

October  7-14  the  company  took  part  in  General  Schwan's  expedition 
in  Cavite,  under  Captain  Shunk,  October  7.  and  Lieutenant  Stickle  the 
remainder  of  the  time.  The  operations  of  the  company  during  this  time 
may  be  outlined  as  follows  : 

1.  Construction  of  rope  ferry  across  Bacoor  River  during  the  night  of 
October  7,  and  manning  boats  for  crossing  the  infantry. 

2.  l"he  repair  of  roads  for  the  main  column  from  the  Bacoor  River  Co 
Dasmarinas  October  8  to  12, 
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3.  The  work  of  a  detachment  of  the  company  under  Lieutenant 
Stickle  in  the  column  under  Major  Bubb,  from  Rosario  to  San  Francisco 
de  Malabon  on  the  left  bank  of  the  Canas  River  October  9  to  11,  con- 
sisting of : 

a.  Construction  of  raft  for  artillery  and  wagons  and  manning  boats  for 
infantry  to  cross  the  Canas  River  near  Rosario. 

b.  Repairing  of  roads  and  trails  left  bank  of  river. 

c.  Engagement  with  the  enemy  in  which  one  private  was  wounded, 
near  Santa  Cruz  de  Malabon. 

d.  Reconnoissance  and  scouting  duty. 

4.  Reconnoissance  from  San  Francisco  de  Malabon  to  San  Gaviel 
October  11,  and  from  Dasmarinas  toward  Silang  October  12. 

On  October  16  the  detachment  under  Lieutenant  Wooten  took  part 
in  repelling  a  night  attack  on  Angeles  and  constructed  emplacements  for 
artillery  near  the  Angeles  bridge.  This  detachment  was  at  this  time  con- 
tinually engaged  in  foot  reconnoissance,  repairing  railroads,  wagon  roads, 
and  bridges.  During  the  month  of  October  small  squads  of  non-com- 
missioned officers  and  privates  of  the  company  were  at  different  periods 
in  charge  of  squads  of  Chinese  laborers  constructing  and  repairing  various 
roads  in  the  vicinity  of  Manila. 

In  October  the  company  received  instruction  in  foot  reconnoissance 
and  had  some  infantry  drills. 

1st  Lieutenant  S.  A.  Cheney,  Corps  of  Engineers,  joined  the  company 
November  3,  per  S.  O.  302,  Headquarters  Department  of  the  Pacific  and 
8th  Army  Corps,  series  1899,  and  continued  on  duty  with  the  company 
until  relieved  December  24,  1899,  per  S.  O.  352,  same  headquarters  and 
series. 

A  detachment  of  2  officers  and  25  enlisted  men  under  Lieutenant 
Cheney,  accompanied  General  Wheaton^s  advance  by  water  on  San 
Fabian  on  November  4,  1899.  The  work  of  this  detachment  was  con- 
tinuous and  arduous,  and  exposure  to  inclement  weather  severe.  It  con- 
sisted in  unloading  mules  and  horses  from  transports  anchored  about  a 
mile  from  shore,  unloading  supplies  on  the  beach,  repair  of  roads,  build- 
ing of  a  bamboo  raft  and  its  use  in  a  rope  ferry  across  the  San  Fabian 
River,  the  repair  of  telegraph  and  telephone  lines  from  San  Fabian  to 
Tayug  and  participation  in  the  firing  line. 

Lieutenant  Cheney  accompanied  the  expedition  of  the  13th  Infantry  to 
the  north  of  San  Fabian  in  November  and  took  part  in  an  engagement  south 
of  Santo  Tomas.  Lieutenant  Stickle  of  this  detachment  accompanied  one 
company  of  the  36th  Infantry  as  engineer  officer  on  an  expedition  to  Salasa, 


and  took  part  with  that  company  in  the  attack  on  and  capture  of  the  town 
of  Mangatarem  in  the  latter  part  of  November. 

Lieutenant  Stickle  was  relieved  from  duty  with  this  detachment 
December  1  and  returned  to  Manila. 

On  November  5  Lieutenant  Wooten's  detachment  took  part  in  the 
battle  of  Magalang,  and  from  there  went  to  Mabalacat  and  constructed  a 
trestle  bridge  to  replace  an  arch  bridge  which  had  been  blown  out  by  the 
insurgents.  On  November  11  this  detachment  took  part  in  the  battle  of 
Bambam,  after  which  it  joined  General  Wheeler's  column  in  the  advance 
on  Tarlac,  November  12-14,  repairing  or  constructing  bridges  injured  or 
destroyed  by  insurgents.  In  November  this  detachment  repaired  about 
two  miles  of  Manila  &  Dagupan  Railroad  which  had  been  completely 
washed  away  by  the  Tarlac  River;  800  feet  of  trestle  was  constructed  of 
crib- work  which  was  afterward  used  by  the  Manila  &  Dagupan  Railroad. 
for  over  a  year,  the  work  being  accomplished  in  ten  days  and  going  on 
night  and  day.  About  November  24  this  detachment  moved  to  Calasiao 
and  commenced  the  construction  of  the  railroad  from  that  point  to  Dagu- 
pan, this  portion,  about  two  miles,  having  been  completely  destroyed.  Some 
rolling  stock  which  had  been  run  oflF  into  the  Calasiao  River  was  recovered. 
In  this  work  the  detachment  was  assisted  by  a  detachment  from  Company 
B,  under  Lieutenant  H.  B.  Ferguson,  Corps  of  Engineers. 

Lieutenant  Cheney's  detachment  returned  from  San  Fabian  to  Manila 
and  joined  the  company  about  December  20. 

Lieutenant  Stickle  accompanied  a  detachment  of  Company  B  under 
Lieutenant  J.  C.  Oakes,  Corps  of  Engineers,  from  December  17  to 
December  30,  repairing  ferries  and  bridges  from  Arayat  to  Cabanatuan 
via  San  Isidro  and  returned  to  Manila. 

Lieutenant  Wooten  was  relieved  from  duty  with  the  detachment  and 
joined  the  company  the  latter  part  of  December,  leaving  the  detachment 
at  Bayambang. 

Companies  A  and  B  were  united  January  1,  1900,  and  divided  into 
two  detachments,  one  under  Lieutenant  Ferguson  and  accompanied  by 
Lieutenant  Wooten,  and  the  other  under  Lieutenant  Oakes,  accompanied 
by  Lieutenants  Cheney  and  Stickle. 

They  first  advanced  into  Cavite  Province  by  way  of  Laguna  de  Bay  as 
a  part  of  General  Schwan's  command.  The  second  advanced  into 
Cavite  Province  from  Manila  via  Paranaque,  Baccor,  Imus,  Dasmarinas, 
to  Silang,  where  the  columns  joined  on  January  10.  The  work  of  these 
detachments  consisted  in  the  emergency  repair  of  roads  and  bridges,  the 
''    second  detachment  continuing  its  work  from  Silang  to  Naic  via  Indan. 
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Numerous  route  sketches  and  reconnoissances  were  made  by  these  decach- 
ments.  The  second  detachment  returned  to  Manila  the  latter  pan  of 
January,  and  the  first  detachment  on  February  7. 

Lieutenant  Stickle  was  assigned  to  command  the  detachment  at  Bay- 
ambang,  which  had  been  placed  under  the  immediate  command  of  the 
Commanding  General  of  the  2d  Division,  General  MacArthur. 

Temporary  repairs  to  roads  and  bridges  were  made  by  this  detachment 
as  follows : 

January  27-28.   Panique  to  Cuyapo  via  Anas,  10  miles. 

January  29-31.   Panique  to  San  Juan  de  Guimba  via   Pura,  13    miles. 

On  this  road  a  trestle  bridge  50  feet  long  was  built  with  lumber  from 
churches  in  Pura, 

February  3-9.  Bautista  to  San  Jose  via  Rosales,  Humingan,  and  Lupao, 
42  miles. 

February  10-13.  Humingan  to  San  Nicolas  via  San  Quintin  and  Tayug, 
15  miles.     This  included  much  corduroying  of  extremely  bad  roads. 

February  14-15.  Tayug  to  Rosales  via  Santa  Maria,  14  miles. 

February  17-March  6.  Lieutenant  Stickle  with  part  of  the  detachment 
inspected  roads  and  submitted  reports  and  estimates  for  temporary  repairs 
to  roads  and  bridges  on  Dagupan-Tayug  line  of  communication,  with  all 
cross  roads,  traveling  140  miles. 

March  7-18.  Thisdetachment  inspected  roadsand  submitted  reports  with 
estimates  for  temporary  repairs  to  roads  and  bridges  from  San  Fernando  to 
Bongabong,  and  return  to  railroad  at  Malolos,  traveling  about  140  miles. 

On  March  29  the  detachment  was  assigned  to  the  3d  District,  under 
the  immediate  orders  of  General  J.  Franklin  Bell,  and  had  charge  from 
that  time  of  the  road  and  bridge  repair  of  the  Dagupan-Tayug  line  of 
communication  for  which  estimates  had  been  previously  submitted,  and 
for  which  funds  had  been  allotted.  The  detachment  was  engaged  on  this 
work  till  October  18.  About  $25,000  worth  (Mexican  currency)  of 
lumber  was  purchased  and  used  in  the  construction  and  repair  of  bHdges 
and  about  the  same  amount  of  money  was  used  in  the  hire  of  natives  for 
labor  on  roads  and  bridges  and  for  carts  for  hauling.  The  length  of  the 
road  worked  upon  was  about  50  miles.  Six  pile  bridges  were  built  of 
varying  lengths  up  to  638  feet.  The  road  work  consisted  in  ditching  and 
grading.  The  general  width  between  ditches  was  20  feet.  Two  churches, 
one  of  which  had  been  ruined  by  earthquakes,  were  blown  down  and  the 
bricks  of  which  they  were  built  were  broken  and  placed  on  the  road. 
This  was  done  where  no  gravel  was  available.  At  other  places  a  great 
deal  of  gravel  was  hauled  by  carts  and  placed  on  the  road.     As  the  rainy 
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season  began  about  June  15,  it  found  the  work  going  on  and  the  roads 
not  in  the  best  condition  for  it  in  many  places,  the  time  being  short,  the 
mileage  of  the  road  under  repair  so  great,  and  the  detachment  so  small. 
The  detachment  was  divided  into  two  parts  for  the  work,  a  bridge  detail 
and  one  supervising  native  work  on  roads,  the  latter  subdivided  into  small 
details,  never  more  than  three  men  working  at  one  place.  Bridge  work 
continued  throughout  the  rainy  season,  but  road  work  except  emergency 
repairs  had  to  cease. 

From  January  1  to  May  1,  1900,  small  details  of  the  company  were 
continually  called  for,  for  engineer  work  outside  of  Manila,  among  them 
being  a  detail  for  railroad  work  February  22  to  April  21;  one  at  Tarlac, 
March  4  to  March  6 ;  one  at  Bamban,  March  4  to  March  13,  and  a 
detail  for  surveying  at  Vigan,  January  23  to  May  1. 

A  detachment  of  24  enlisted  men  of  the  company,  commanded  by 
Lieutenant  Ferguson,  was  in  the  South  Camarines  from  February  15  to 
May  20,  1900. 

Lieutenant  Stickle  commanded  the  company  from  May  1  to  October  1. 
It  was  assigned  to  the  Department  of  Northern  Luzon  with  station  at 
Bayambang,  and  moved  to  that  station  April  28.  Details  from  the  com- 
pany were  from  that  time  on  constantly  required  for  reconnoissance,  road 
and  bridge  work,  as  well  as  for  the  construction  of  scaffolds  for  execution 
of  sentenced  natives  throughout  the  department. 

On  August  1,  while  on  reconnoissance  duty  near  San  Isidro  under  1st 
Lieutenant  F.  W.  Altstaetter,  Corps  of  Engineers,  three  enlisted  men 
were  captured  after  a  prolonged  resistance  on  the  part  of  Lieutenant  Alt- 
staetter's  command  of  about  14  men.  Lieutenant  Altstaetter  himself  being 
captured.  The  insurgents  numbered  several  hundred.  The  enlisted  men 
of  the  company  captured  were : 

1st  Class  Private  Edward  Long. 

1st  Class  Private  Henry  J.  Walsh. 

1st  Class  Private  Henry  T.  Crenshaw. 

Private  Long  was  severely  wounded  in  the  abdomen  and  was  released 
by  the  insurgents  on  August  1,  and  the  other  two  men  were  released 
August  26  and  joined  the  company. 

The  company  was  stationed  at  Bayambang  till  October  11,  when  it 
changed  station  to  Dagupan.  2d  Lieutenant  L.  H.  Rand,  Corps  of 
Engineers,  joined  the  company  September  4,  and  1st  Lieutenant  J.  B. 
Cavanaugh  joined  company  October  1  and  assumed  command. 

Lieutenant  Cavanaugh  continued  the  improvements  of  the  Dagupan- 
Tayug  line  and  other  roads  with  part  of  the  company  till  July  11,  1901. 
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Lieutenani  Stickle,  with  a  detail  of  25  men,  took  station  at  Humingan, 
Province  of  Nucva  Ecija,  December  15,  1900,  charged  with  the  repair  of 
roads  and  repair  and  construction  of  bridges  from  Bautista  to  San  Quiniin 
and  from  Humingan  to  San  Jose.  The  work  of  the  repair  of  roads  and  repair 
and  construction  of  bridges  from  San  Jose  to  Cabanatuan  was  also  given 
lo  this  detail  later,  making  the  total  number  of  miles  of  road  to  be  repaired 
by  this  detail,  84.  Not  all  of  this  was  worked,  however.  On  May  18, 
1901,  Lieutenant  Stickle  was  relieved  by  2d  Lieutenant  C.  O.  Sherrill, 
Corps  of  Engineers,  who  remained  in  charge  of  the  work  until  July  16. 

Lieutenant  Rand,  with  a  detachment  of  24  enlisted  men,  took  station 
at  Alaminos,  Province  of  Zambales,  charged  with  the  repair  of  roads  and 
the  repair  and  construction  of  bridges  in  the  Province  of  Zambetes,  on 
which  the  detachment  was  engaged  until  July  16,  1901. 

On  July  17  the  company,  consisting  of  57  enlisted  men  commanded 
by  Captain  J.  B.  Cavanaugh,  left  Dagupan  and  proceeded  to  Manila, 
where  Captain  Cavanaugh  was  relieved  from  command  by  Captain  W.  E. 
Craighill,  and  1st  Lieutenant  F.  W.  Altstaetter  joined  the  company. 

On  July  19,  1901,  the  company,  consisting  of  Lieutenant  Altstaetter  and 
57  men,  commanded  by  Captain  Craighill,  embarked  on  the  United  States 
transport  Sheridan  and  sailed  for  San  Fra 
Nagasaki,  Japan,  July  25 ;  sailed  for  Yokohar 
hama  August  3,  and  disembarked  at  San  Fra 
pany  went  into  camp  where  it  rt 
ceeded  by  rail  to  FortTotten,  New  York,  arriving  at  that  place  August  21. 
Engagemenli  against  insurgents  in  •which  the  company  or  parts  ihcresf  tsak  part, 
iL-ilA  dale,  place,  and  names  of  hilled  or  luounded. 
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:o,  August  18.     Thecom- 

intil  August  23,  when  it  pro- 
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During  its  tour  in  the  Philippines  the  company  was  stationed  at  the 
following  places : 

Cavite  Arsenal,  August  1,  1898,  to  August  7,  1898. 

Camp  Dewey,  August  8,  1898,  to  August  13,  1898. 

Binondo,  Manila,  August  14,  1898,  to  December  29,  1898. 

Convent  de  Malate,  Manila,  December  30,  1898,  to  April  28,  1900. 

Bayambang,  April  29,  1900,  to  October  11,  1900. 

Dagupan,  October  12,  1900,  to  July  17,  1901. 

Portions  of  the  company  were  stationed  at  or  near  the  following  places 
at  the  following  dates : 

San  Fernando,  May  5, 1899,  to  August  8,  1899. 

Quingua,  June  20,  1899,  to  July  15,  1899. 

Balic  Balic,  July  5,  1899,  to  October  26,  1899. 

Paranaque,  August  3,  1899,  to  August  15,  1899. 

Imus,  August  7,  1899,  to  August  14,  1899. 

Calulut  and  Angeles,  August  9,  1899,  to  November  — ,  1899. 

Laguna  de  Bay,  August  16,  1899,  to  October  2,  1899. 

Zapote,  August  20, 1899,  to  August  31,  1899. 

Quingua,  August  23,  1899,  to  August  31,  1899. 

Pasig,  August  29,  1899,  to  September  30,  1899. 

Caloocan,  August  29,  1899,  to  September  26,  1899. 

Santa  Mesa,  September  2,  1899,  to  September  26,  1899. 

Engineer  depot,  Manila,  September  8,  1899,  to  October  19,  1899. 

San  Fabian  and  vicinity,  November  5,  1899,  to  December  20,  1899. 

Tarlac,  November  14,  1899,  to  December  17,  1899. 

Calasiao,  November  24,  1899,  to  December  — ,  1899. 

Bayambang,  December  — ,  1899,  to  March  30,  1900. 

Vigan,  January  23,  1900,  to  March  — ,  1900. 

Bamban,  March  4,  1900,  to  March  13,  1900. 

Dagupan,  March  30,  1900,  to  October  11,  1900. 

Resales,  May  15,  1900,  to  May  27,  1900. 

Mangaldan,  April  1,  1900,  to  October  1,  1900. 

San  Fabian,  same. 

San  Jacinto,  same. 

Manaoag,  same. 

Binalonan,  same. 

San  Manuel,  same. 

Asingan,  same. 

Calasiao,  same. 

Urdaneta,  same. 
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Pozonubio,  December  2,  1900,  lo  December  10.  1900. 

Humingan,  December  15,  1900,  to  July  16,  1901. 

Alaminos,  December  15,  1900,  lo  July  16,  1901. 

ManEatdan,  January  29  to  March  4,  1901. 

Camiling,  March  1,  1901,  to  July  16,  1901. 

Tayug,  March  11,  1901,  to  July  16,  1901. 

San  Felipe,  March  17,  1901,  to . 

Salasa,  March  27,  1901,  to  — , 

Binmaley,  April  3,  1901,  to  — -. 

Bautista,  February  1,  1901,  to  July  16,  1901. 

Alcala,  February  1,  1901.  to  July  16,  1901. 

Resales,  February  1,  1901,  to  July  16,  1901. 

San  Jose,  January  1,  1901,  to  June  15,  1901. 

Taleveia,  February  1,  1901,  to  July  16,  1901. 

Cabanatuan,  February  1,  1901,  to  July  16,  1901. 

Officers  serving  with  Company  A,  1st  Battalion  of  Engineers,  from 
May  24,  1898,  when  the  company  left  Willets  Point,  N.  Y..  for  the 
Philippine  Islands,  until  August  29,  1901,  when  it  arrived  at  Fort  Totten, 
Willets  Point,  N.  Y.,  on  its  return  from  the  same,  giving  dates  of  joining 
and  relief : 


COMPANY  B. 

In  accordance  with  G.  O.  No.  9.  Headquariers  of  the  Army,  A.  G.  O., 
Washington.  D.  C,  June  15,  1899,  Company  B,  Battalion  of  Engineers, 
commanded  by  Captain  William  L.  Sibert,  with  1st  Lieutenant  John  C. 
Oakes  and  2d  Lieutenant  Harley  B.  Ferguson,  of  the  t'orps  of  Engineers, 
and  150  enlisted  men  left  Willets  Point,  N.  Y.,  at  7  a.  m.  July  5,  1899, 
for  the  Philippine  Islands  via  San   Francisco,  Cal.      Left  San  Francisco, 
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Cal.,  July  13,  1899,  on  the  United  States  Army  transport  City  of  ParOs 
stopped  three  days  at  Honolulu,  H.  I.,  en  route,  and  arrived  in  Manila 
Bay  August  10,  1899,  landed  August  13,  and  proceeded  to  Malate  Bar- 
racks, Malate,  P.  I. 

The  company  remained  in  Malate  until  the  morning  of  August  17, 
when  it  proceeded  to  San  Fernando,  Province  of  Pampamga  by  rail,  arriv- 
ing at  2:40  P.  M.  same  day.  This  P.  M.  Captain  Sibert  with  Lieutenant 
Ferguson  and  40  men  left  for  Angeles  Bridge,  a  distance  of  11  miles,  and 
arrived  at  5  A.  M.  the  18th.  The  detachment  was  considerably  delayed 
in  reaching  Angeles,  due  to  darkness  and  baJ  roads  which  were  all  flooded 
at  that  time.  Here  the  detachment  rescued  two  railroad  engines  which 
were  run  through  a  broken  span  in  the  bridge  by  the  insurgents.  While 
this  work  was  being  done  the  men  were  continually  under  fire  from  the 
insurgents,  and  at  times  work  had  to  cease,  the  detachment  taking  its  place 
upon  the  firing  line  with  the  12th  Infantry  until  the  firing  ceased  suffi- 
ciently for  the  detachment  to  return  to  its  task.  The  detachment  returned 
to  San  Fernando,  August  20,  1899. 

August  23,  Lieutenant  John  C.  Oakcs  with  50  men  left  for  Apalit,  a 
station  on  the  railroad,  to  relieve  one  company  of  the  16th  Infantry. 

The  detachment  took  charge  of  the  station  and  guarded  the  track  from 
Calumpit  to  Kilometre  55.  The  detachment  returned  to  San  Fernando 
September  16,  1899. 

The  company  furnished  guards  for  General  MacArthur^s  headquarters, 
outposts  along  the  railroad,  train  guards,  escorts  for  ration  and  ammuni- 
tion trains,  and  made  reconnoissance  maps  of  the  country  surrounding  San 
Fernando  for  a  radius  of  seven  miles,  which  were  compiled  and  sent  to  the 
Chief  Engineer  of  the  Department  of  the  Pacific  and  8th  Army  Corps, 
Manila.     These  duties  were  carried  on  from  August  17  to  October  2,  1899. 

September  27,  Lieutenant  Ferguson  with  60  men  left  for  the  advance 
on  Porac.  This  detachment  was  divided  into  two  details  which  assisted 
the  artillery  in  advancing  the  field  pieces.  Porac  was  taken  September  28, 
and  from  there  the  detachment  proceeded  to  Angeles,  arriving  September 
30,  1895.  Forty  men  of  the  detachment  remained  at  Angeles  and  were 
assigned  to  the  2d  Division,  8th  Army  Corps,  l^he  remainder  of  the 
detachment  returned  to  San  Fernando  October  1. 

October  2,  40  men  were  left  at  San  Fernando  for  assignment  to  the 
1st  Division,  8th  Army  Corps,  and  the  remainder  of  the  company,  com- 
manded by  Lieutenant  J.  C.  Oakes,  proceeded  to  Manila.  One  non- 
commissioned officer  and  four  privates  were  left  at  San  Fernando  in  charge 
of  the  armored  car. 
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On  October  3  the  Manila  detachment  left  Malate  Barracks  at  1 1  A.  M. 
with  a  detachment  from  Company  A,  engineers,  and  proceeded  to  Pasay 
to  relieve  two  companies  of  the  13th  Infantry,  which  were  sent  out  on  a 
reconnoissance.  Here  outpost  duty  was  performed  and  the  detachment 
returned  to  Sarracks  October  4,  1899. 

October  5  the  detachment  again  left  for  Pasay  and  from  there  went  to 
Paranaque  for  enard  duty,  remained  there  until  11  A.  M.  the  6th,  when 
the  detachment  left  for  the  Big  Bend,  just  beyond  Bacoor,  and  there  a 
rope  ferry  was  put  in.  This  ferry  was  constructed  of  such  materials  as 
could  be  found.  Filipino  dugouts  (bancos)  were  used  and  the  balk  and 
flooring  of  the  ferry  was  taken  from  buildings  in  the  vicinity. 

The  ferry  was  completed  at  12:30  A.  M.  the  7th,  and  at  3  A.  M.  Gen- 
eral Schwan's  advance  guard  crossed  the  river  (Imus  River)  for  advance 
on  Cavite  Viejo.  The  entire  column  consisting  of  about  1,200  men  and 
two  field  pieces  crossed  before  6:30  A.  M.,  and  the  advance  on  Cavite 
Viejo  commenced. 

A  detachment  of  40  men,  commanded  by  Captain  Sibert,  left  with  the 
advance  guard  and  the  field  pieces.  This  detachment  was  continually 
under  fire  until  11  A.  M.,  when  the  town  was  taken. 

From  this  place  hardly  any  resistance  was  met  with  during  the  expedi- 
tion and  the  column  passed  through  Noveleta,  Rosario,  Santa  Cruz,  San 
Francisco  lie  Malabon,  Dasmarinas,  and  returned  to  Manila  via  Imus, 
arriving  October  14,  1899. 

At  San  Francisco  de  Malabon  one  non-commissioned  officer  and  twelve 
privates  were  assigned  to  duty  with  Captain  Riley's  battery  as  artillery- 
men and  were  highly  commended  by  Captain  Riley  for  their  valuable 
assistance. 

No  further  duties  were  performed  by  this  detachment  until  October 
24,  when  it  was  divided  and  sent  to  join  the  detachments  on  the  north  line. 

The  detachment  left  at  San  Fernando  and  assigned  to  the  1st  Division, 
8th  Army  Corps,  commanded  by  General  Lawton,  started  in  the  general 
advance  north  October  10,  through  Mexico,  Santa  Ana,  Arayat,  Cabiao, 
San  Isidro,  Santa  Rosa,  Cabanatuan,  Talaveria,  San  Jose,  Lupao,  Humin- 
gan,  San  Quintin,  Tayug,  San  Nicholas,  San  Manuel,  San  Miguel,  and 
Bi  nolo  nan. 

The  work  of  this  detachment  consisted  in  repairing  all  roads  traveled, 
putting  in  ferries  and  bridges  and  making  maps  of  the  entire  route.  As 
far  as  San  Isidro  the  detachment  kept  well  up  with  the  column,  but  frcnn 
there  on  the  detachment  proceeded  to  Binolonan  independently. 

Four  large  bridges  and  four  ferries  were  built  and  many  small  bridges 


and  culverts  repaired.     Many  of  the  roads  had  to  be  corduroyed,  and  in 
several  places  new  roads  had  to  be  built  through  fields. 

This  detachment  was  greatly  hampered  on  account  of  insufficient  cloth- 
ing and  shoes,  also  rations,  due  to  the  difficulty  in  getting  supplies  from 
Manila.  Many  of  the  men  became  sick,  and  as  very  little  medical 
attendance  could  be  had,  this  again  interfered  with  the  progress  of  the 
detachment.  At  Talaveria  the  detachment  was  divided  on  account  of 
the  rapid  rising  of  the  river,  47  men,  with  Lieutenant  Oakes,  managed  to 
cross,  but  17  were  left  behind  with  the  rations  and  told  to  cross  when  the 
river  had  fallen.  The  47  men  proceeded  to  San  Jose,  a  distance  of  16 
miles,  and  did  not  arrive  until  the  following  day  at  4  P.  M.,  the  delay  due 
to  roads  flooded  for  miles  and  conditions  already  mentioned.  Here  the 
detachment  remained  three  days  waiting  for  the  17  men  to  catch  up,  when 
it  continued  on  its  journey  to  Binolonan,  where  headquarters  of  the  com- 
pany was  established,  and  details  were  sent  from  here  to  Maniaug,  San 
Jacinto,  and  San  Fabian  to  repair  roads  and  bridges. 

While  at  San  Isidro  a  large  number  of  trestles  were  constructed  for  the 
purpose  of  putting  a  bridge  across  the  river  at  this  place  but  the  work  was 
abandoned  and  a  ferrry  was  put  in  instead. 

The  trestles  were  used  later  at  the  Tombo  and  Taboatin  Rivers. 

While  at  Cabanatuan  from  October  1st  to  14th,  the  bridges  at  the 
Tombo  and  Taboatin  Rivers  were  carried  away  three  times  due  to  the 
sudden  rising  of  the  rivers  from  rains.  At  Cabanatuan  two  large  ferries 
were  put  in  (bamboo),  but  were  carried  away.  The  river  here  was  very 
wide  and  the  current  very  strong  and  swift.  Later  another  ferry  was  put 
in  about  200  yards  below  the  first  crossing  after  sufficient  material  had 
been  received  from  Manila. 

The  lack  of  material  and  the  sudden  rising  of  the  rivers  from  18  to  25 
feet  made  it  impossible  to  put  in  any  permanent  work. 

On  October  27  this  detachment  was  reinforced  by  34  men  from  the 
Manila  detachment  which  joined  at  San  Isidro. 

On  November  10,  1899,  one  private  left  with  General  Young's  Flying 
Brigade  from  Cabanatuan  and  made  maps  of  all  the  roads  traveled  until 
Vigan  was  reached. 

On  December  1,  the  detachment  returned  from  Binolonan  to  San  Isidro 
where  a  bridge  on  the  San  Miguel  roaJ  had  to  be  repaired  for  the  advance 
on  San  Miguel,  December  9,  1899.  Here  the  detachment  bivouacked 
and  took  its  place  in  rear  of  the  advance  guard  the  following  morning. 
This  city  was  taken  without  any  resistance  as  the  insurgents  had  left  for 
the  mountains. 


Alone  this  road  eleven  large  bridges  were  repaired  and  the  deiacliTT 
arrived  in  San  Miguel  at  8  P.  M.  same  day. 

Here  the  column  rested  one  day  and  then  proceeded  to  Baliaug  where 
a  stop  of  three  days  was  made.  From  here  General  Lawton  was  to  lake 
his  column  into  the  Mariquina  Valley.  This  plan  was  abandoned  and 
the  1st  Division,  8th  Army  Corps,  returned  to  Manila,  arriving  December 
17,  1899. 

The  detachment  left  at  Angeles  repaired  the  railroad  track  and  the 
Angeles  bridge.  They  were  constantly  under  fire  until  the  work  was 
completed.  This  lasted  until  November  2,  1899.  Miles  of  railroad 
track  had  to  be  laid  as  the  insurgents  had  taken  the  rails  away  and  burnt 
the  lies. 

This  detachment  was  reinforced  by  26  men  of  the  Manila  detachment 
October  25,  and  joined  at  Angeles. 

When  General  Lawton  had  gone  well  to  the  north,  the  advance  along 
the  railroad  commenced  November  6,  1899.  Bambam  was  the  first  place 
to  be  attacked,  where  a  stubborn  resistance  was  made  by  the  insurgents, 
which  was  broken  by  General  Bell  in  reaching  the  insurgents  right  flank 
with  the  36th  Infantry,  U.  S.  Volunteers. 

Here  the  Bambam  bridge  was  partly  destroyed.  The  south  abutment 
was  entirely  gone  and  one  of  the  steel  spans  was  dropped  to  the  river 
bottom.  This  span  was  raised  and  placed  back  into  place  in  the  bridge. 
This  span  was  30  metres  in  length  and  weighed  about  36  tons.  A  new 
abutment  was  put  in  and  a  three-bent  trestle,  125  feet  long,  was  built. 
Three  of  the  steel  pillars  supporting  the  steel  .span  were  entirely  destroyed 
and  four  large  cribs  were  put  in  place  to  support  this  span.  One-half  of 
the  detachment  continued  the  advance  to  Tarlac  where  no  resistance  was 
met  with.  The  advance  continued  until  about  four  miles  north  of  Tar- 
lac when  the  washout  was  reached.  Here  the  detachment  rebuilt  the  rail- 
road across  the  washout,  a  distance  of  two  miles.  All  of  this  work  was 
done  by  cribbing,  the  track  being  raised  six  feet.  The  bottom  here  was 
quicksand,  which  made  the  task  a  very  difficult  one. 

From  Tarlac  the  insurgents  were  pushed  so  rapidly  that  they  did  little 
or  no  further  damage  to  the  railroad. 

From  Tarlac  to  Dagupan  little  work  was  done  outside  of  fixing  the 
roadbed  and  replacing  old  ties. 

On  November  9,  a  detail  of  20  men  from  the  detachment  left  San 
Pedro  de  Magalang  with  the  artillery  and  17th  Infantry,  commanded  by 
General  Smith,  and  advanced  on  Conception,  taking  this  town  with 
hardly  any  resistance  and  from  here  proceeded  to  Capaz  on  the  railroad. 
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This  move  was  made  to  get  in  rear  of  the  insurgents  at  Bambam,  but 
due  to  impassable  roads  connections  were  not  made. 

After  November  6,  most  of  the  detachment's  time  was  consumed  at  the 
Bambam  bridge  and  at  the  washout. 

The  detachment  returned  to  Manila  December  18,  1899. 

From  December  18  to  22,  the  company  remained  at  the  Cuartel 
de  Malate,  Malate,  P.  I. 

On  December  22,  Lieutenant  Oakes  with  71  men  proceeded  by  rail  to 
San  Fernando,  Province  of  Pampanga,  and  from  there  marched  through 
Mexico,  Santa  Ana,  Arayat,  Cabiao,  San  Isidro,  Santa  Rosa,  to  Cabana- 
tuan  to  repair  and  replace  bridges  and  ferries  destroyed  by  the  sudden 
rising  of  the  rivers  December  19,  and  returned  to  Manila  December  31, 
1899. 

On  January  2,  1900,  Lieutenant  Ferguson  with  62  men  joined  Gen- 
eral Schwan's  column  at  San  Pedro  Macati,  and  January  5,  Lieutenant 
Oakes  with  75  men  joined  General  Wheaton's  column  at  Imus.  Janu- 
ary 6,  the  general  advance  south  commenced. 

This  expedition  was  commanded  by  General  Bates.  The  expedition 
passed  through  the  Provinces  of  Cavite,  Batangas,  and  Laguna.  Lieu- 
tenant Ferguson  with  his  detachment  returned  to  Manila  from  Santa 
Cruz,  February  5,  1900,  and  Lieutenant  Oakes  with  his  detachment 
returned  February  11,  1900. 

The  duties  performed  were  confined  principally  to  road  building  and 
repairing,  construction  of  and  repair  of  bridges  and  ferries.  Reconnois- 
sance  maps  were  made  of  all  the  roads  traveled  in  this  expedition. 

On  February  14,  Lieutenant  Ferguson  with  24  men  of  the  company 
left  with  the  expedition  for  the  Camarines  and  returned  May  18,  1900. 

The  work  of  this  detachment  was  in  building  and  repairing  bridges. 
In  one  stretch  of  15  miles  from  Pasacao  to  Nueva  Cacares  31  bridges 
were  built  and  repaired.  This  detachment  also  acted  as  advance  guard 
in  several  reconnoissances  made  to  Legaspi,  Daraga,  and  Pili  and  to  other 
small  towns  in  the  interior. 

From  February  21  to  May  31, 1900,  a  detachment  consisting  of  two  non- 
commissioned officers  and  20  privates  of  the  company  had  charge  of  the 
railroad  and  acted  as  engineers,  conductors,  station  agents,  and  foremen  in 
the  car  shops  at  Caloocan. 

On  April  1,  the  Department  of  the  Pacific  and  8th  Army  Corps  was 
changed  to  the  Division  of  the  Philippines  and  divided  into  departments. 
Company  B  was  assigned  to  the  Department  of  Southern  Luzon,  and 
Lieutenant  John  C.  Oakes  was  appointed  Chief  Engineer  Officer  of  this 


Depanmeni  and  work  commenced  in  the  repair  of  roads,  bridges,  and 
ferries. 

Headquarters  of  the  company  was  established  at  thi 
Malate,  where  a  regular  supply  depot  was  equipped  (quartermaster  and 
engineer)  to  furnish  transportation  and  supplies  to  the  detachments  left  in 
charge  of  work  which  was  carried  on  at  Paranaquc,  Bacoor,  Imus,  Das- 
marinas,  Silang,  Indan,  Naic,  Batangas,  San  Jose,  Lipa,  Cabuayo, 
Calamba,  San  Pedro  Macati,  Mariquina,  San  Mateo,  Pasig,  Taguig, 
Santa  Ana,  and  Pasay,  all  in  the  Department  of  Southern  Luzon. 

On  October  6,  1900,  two  non-commissioned  officers  and  two  privates 
participated  in  the  expedition  to  the  island  of  Marinduque  made  by  Gen- 
ecal  Hare,  and  returned  October  30,  1900.  The  detachment  made  road 
maps  of  the  island. 

On  March  1,  1901,  a  detachment  of  20  men  commanded  by  Lieuten- 
ant ICelly,  left  for  the  Camarines  and  repaired  the  roads  and  bridges  from 
Legaspi  to  Nueva  Cacares  and  to  Pasacao. 

Most  of  the  roads  at  the  above  places  were  entirely  rebuilt  and  many  king- 
post and  queenpost  bridges  were  put  in.  Ferries  were  also  put  in  at  Pasig 
and  at  the  Big  Bend  on  the  Imus  River. 

This  work  continued  until  September  23, 1901,  when  the  company  was 
assembled  in  Manila  to  return  to  the  United  States. 

Second  Lieutenant  Walter  H.  Lee,  Corps  of  Engineers,  on  duty  at 
Lipa,  in  connection  with  the  repair  of  roads  and  bridges,  accompanied  two 
companies  of  the  21st  Infantry  June  10,  1901,  on  a  reconnoissance  to  the 
mountains  and  was  killed  just  outside  of  Lipa,  Province  of  Batangas, 
Luzon,  P.  I.  Lieutenant  Lee  was  shot  in  the  left  wrist  and  again  through 
the  intestines. 

On  June  27,  1900,  Lieutenant  Ferguson  with  a  detachment  of  20  men 
left  with  the  First  China  Relief  Expedition  and  arrived  ac  Taku  July  6, 
1900.  The  detachment  were  present  when  assault  was  made  on  the 
walled  city  at  Tientsin  July  13,  1900;  with  advance  to  relief  of  Pekin, 
August  4,  and  present  at  battle  of  Pietsang,  August  5,  Yangtsun,  August 
6,  Chumen  and  other  gates  to  sacred  city  of  Pekin,  August  15,  1900. 
Maps  were  made  of  the  roads  [raveled  from  Tongku  Co  Pekin  and  mx[ts 
of  the  cities  of  Pekin  and  Tientsin  were  made  by  the  detachment.  This 
detachment  returned  to  Manila  June  5,  1901. 

The  company  left  the  Philippine  Islands  October  18,  1901,  for  the 
United  States  via  the  Suez  Canal,  and  stopped  at  Singapore,  Colombo, 
Suez  City,  Port  Said,  Malta,  Gibraltar,  and  Bermuda,  and  arrived  in  the 
United  States  December  23,  1901. 
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Folloiuing  are  the  names  of  officers  ivho  ser'ved  luith  Company  B,  ist  ^Battalion  of 

Engineers y  during  the  periods  mentioned  herein: 


Captain  William  L.  Sibert 

1st  Licntenant  John  C.  Oakes 

1st  Lieutenant  Sherwood  A.  Cheney 
1st  Lieutenant  Harley  B.  Ferguson  _ 

2d  Lieutenant  Vt  illiam  Kelly 

2d  Lieutenant  Walter  H.  Lee 

2d  Lieutenant  William  G.  Caples  _. 


Sept.  25,  1898 
Oct.  19,  1898 
Sept.  3,  1900 
Dec.  11,  1898 
Sept.  3,  1900 
Apr.  26,  1901 
Apr.    26,  1901 


Relieved. 


Sept.  17,  1899. 
May  23,  1901. 
Apr.  19,  1902. 
Sept.  12,  1901. 
Sept.  20,  1901. 
Killed  June  10,  1901. 
Sept.  20,  1901. 


STATIONS. 

Manila,  December  17,  1899,  to  October  18,  1901. 
San  Fernando,  August  16,  1899,  to  October  2,  1899. 
Manila,  October  3,  1899,  to  October  16,  1899. 

LAWTON'S  ADVANCE. 

North,  October  17,  1899,  to  December  16,  1899. 

Camarines,  February  15,  to  May  18,  1900;  February  28,  1901,  to  Sep- 
tember 6,  1901. 

Calamba,  October  27,  1900,  to  September  23,  1901. 

Indan,  Naic,  Silang,  Imus,  October  27,  1900,  to  June  30,  1901. 

Yangstung,  Pietsang,  Tientsin,  Pekin,  China,  July  13,  1900,  to  May 
30,  1901. 

The  above  is  taken  from  the  company  monthly  reports  of  operations 
and  the  morning  report. 

COMPANY  C 

Company  E,  Battalion  of  Engineers,  left  West  Point,  N.  Y.,  July  24, 
1900,  under  command  of  Lieutenant  J.  B.  Cavanaugh,  Corps  of  Engi- 
neers, pursuant  to  paragraph  2,  G.  O.  90,  A.  G.  O.,  1900. 

The  strength  at  time  of  leaving  was  150,  rank  and  file,  recently  increased 
from  100  by  transfers  from  other  companies.  Five  were  left  at  the  post, 
reducing  the  company  to  145. 

Without  incident  the  company  reached  San  Francisco,  Cal.,  July  29, 
1900,  remained  three  days  at  the  Presidio,  during  which  it  was  paid  for 
two  months  (one  in  advance),  and  sailed  on  the  United  States  Army 
transport  Meade  on  August  1,  1900. 

The  transport  touched  at  Japan  and  reached  Manila  September  3,  1900. 
On  eptember  6,  the  company  debarked  at  Manila,  moved  by  rail  to 
Caloocan  and  went  into  quarters.  Caloocan  remained  the  headquarters 
of  the  company  during  the  year. 
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roads  in  the  vicinity  of  Caloocan,  from  October  25  to  November  17. 

Lieutenant  Burgess  examined  and  reported  upon  the  condition  of  the 
bridge  at  Orani. 

NOVEMBER,   1900. 

One  sergeant  and  six  privates  at  Pasig  repairing  steel  cable  used  by  ferry, 
^rom  November  10  to  December  2. 

DECEMBER,   1900. 

Additional  2d  Lieutenant  Slattery,  one  sergeant,  two  corporals,  and  six- 
teen privates  on  detached  service  at  Vigan  in  charge  of  and  overseeing  the 
^^ construction  of  military  road,  from  December  9,  1900,  to  September  15, 
1^01.     (Lieutenant  Slattery  returned  to  company  February  25,  1901.) 

One  corporal  and  five  privates  on  detached  service  at  Dagupan  guard- 
ii:^g  public  funds,  from  December  18  to  December  25. 

One  corporal  and  four  privates  on  detached  service  at  Dagupan  guard- 
ing public  funds,  from  December  25  to  December  30. 

The  company  received  12  horses  and  28  mules  during  the  month. 

JANUARY,   1901. 

One  sergeant  and  six  privates  on  detached  service  at  Arayat  overseeing 
cronstruction  of  roads  and  bridges,  from  January  17  to  July  17. 

1st  Lieutenant  Alstaetter,  one  sergeant,  two  corporals,  and  twelve 
privates  on  detached  service  at  Arayat  overseeing  construction  of  roads 
and  bridges,  from  January  29  to  August  5.  (Lieutenant  Altstaetter  was 
assigned  to  and  joined  company  January  21.) 

One  sergeant,  one  corporal,  and  seven  privates  on  detached  service  at 
San  Isidro  overseeing  construction  of  roads  and  bridges,  from  January  29 
to  August  5. 

During  the  month  the  company  received  6  horses  and  36  mules  for 
road  work. 

FEBRUARY,    1901. 

Three  privates  on  detached  service  at  Quingua  overseeing  construction 
of  roads,  from  February  3  to  August  1. 

,One  sergeant  and  six  privates  on  detached  service  at  San  Mateo  over- 
seeing the  construction  of  roads  and  bridges,  from  February  8  to  Sep- 
tember 15. 

One  corporal  and  three  privates  on  detached  service  at  San  Isidro  over- 
seeing construction  of  roads  and  bridges,  from  February  12  to  September  1. 

Four  privates  at  Arayat  overseeing  construction  of  roads  and  bridges , 
from  February  12  to  September  2. 
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One  scrgeanr  and  four  privates  on  detached  service  at  San  Isidro  o 
seeing  construcrion  of  roads  and  bridges,  from  February  21  to  September  1. 

One  corporal  and  four  privates  on  detached  service  at  San  Felipe  over- 
seeing construction  of  roads,  from  February  21  to  March  26. 

Lieutenant  Slattery  on  detached  service  at  Arayai  from  5th  to  18th  in 
charge  of  construction  of  roads  and  bridges. 

MARCH,    1901. 

Lieutenant  Slattery  on  detached  service  at  Arayat  in  charge  of  construc- 
tion of  roads  and  bridges  from  March  7  to  July  2. 

One  sergeant,  one  corporal,  and  eight  privates  on  detached  service  at 
Baliuag  overseeing  construction  of  roads  and  bridges,  from  March  7  to 
August  1. 

Two  privates  on  special  duty  overseeing  repairs  to  road  in  vicinity  of 
Caloocan,  from  March  12  to  April  15. 

Two  privates  on  detached  service  at  Quingua  overseeing  construction 
of  roads  from  March  18  to  July  7. 

Five  horses  and  30  mules  received  during  the  month  for  road  work. 

APRIL,  1901. 

One  corporal  and  five  privates  at  Angeles  overseeing  construction  of 
roads,  from  April  10  to  September  14. 

Two  privates  on  detached  service  at  Quingua  overseeing  road  work, 
from  April  18  to  July  7. 

2d  Lieutenant  Slattery  on  detached  service  at  Quingua  in  charge  of 
oads  and  bridges,  from  April  19  to  August  1. 


MAY,   1901. 


Quingua  overseeing  c 
command  of  company,  and  Lieu- 
sergeant  major,  and  company 


One  corpora!  on  detached  service 
of  roads,  from  May  16  to  July  7. 

Lieutenant  Burgess  was  relieved  from  ci 
tenant  Altstaetter  assumed  command. 

1st  sergeant  was  promoted  to  battalior 
quartermaster  sergeant  promoted  to  battalion  quartermaster  sergeant. 

Thirty-two  mules  were  received  during  the  month  for  road  work. 

JUNE,   1901. 
Designation  of  company  changed  from    E,  Battalion  of   Fngincers,  to 
Company  C,  1st  Battalion  of  Engineers,  and  strength  increased  to  164, 
rank  and  file,  per  G.  O.  22,  A.  G.  O.,  February  26,  1901. 
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Eleven  men  transferred  to  Company  D,  1st  Battalion  of  Engineers, 
-about  to  be  organized. 

JULY,  1901. 

Lieutenant  Altstaetter  was  relieved  from  duty  with  the  company,  three 
men  were  transferred  to  the  company,  and  thirty-one  transferred  to  Com- 
pany D,  1st  Battalion  of  Engineers. 

During  the  month  224  mules  and  26  horses  were  employed  on  road 
work  by  the  company. 

The  2d  Battalion  of  Engineers  having  arrived  from  the  United  States, 
the  details  from  the  1st  Battalion  were  ordered  in,  preparatory  to  the  bat- 
talion returning  to  the  United  States. 

AUGUST,   1901. 

The  company  was  formed  at  Cuartel  de  Malate  by  the  returning 
detachments  preparatory  to  embarking  on  the  U.  S.  Army  transport 
McClellan  for  return  to  the  United  States. 

SEPTEMBER,   1901. 

Lieutenants  Spalding  and  Slattery,  Corps  of  Engineers,  were  relieved 
from  duty  with  the  company,  and  1st  Lieutenant  Harry  Burgess,  Adju- 
tant, 1st  Battalion  of  Engineers,  assigned  to  command. 

The  company  embarked  on  the  U.  S.  Army  transport  McClellan^ 
October  17, 1901,  and  reached  New  York,  December  23,  1901,  touching 
at  Singapore,  Colombo,  Suez,  Port  Said,  Malta,  Gibraltar,  and  Bermuda 
en  route.  On  December  24  the  company  returned  by  train  to  West 
Point     The  health  of  the  company  was  excellent  throughout  the  voyage. 

The  following  is  a  list  of  the  officers  serving  with  the  company  during 
its  tour  abroad : 

Captain  George  A.  Zinn,  Corps  of  Engineers,  July  30,  1900,  to  Sep- 
tember 7,  1900. 

1st  Lieutenant  J.  B.  Cavanaugh,  Corps  of  Engineers,  July  18,  1900,  to 
September  17,  1900. 

1st  Lieutenant  Harry  Burgess,  Corps  of  Engineers,  July  30,  1900,  to 
May  31,  1901 ;  from  September  23,  1901,  to  December  24,  1901. 

2d  Lieutenant  John  R.  Slattery,  Corps  of  Engineers,  July  17,  1900,  to 
September  23,  1901. 

2d  Lieutenant  George  R.  Spalding,  Corps  of  Engineers,  April  30,  1901, 
to  September  23,  1901. 

2d  Lieutenant  Frederick  W.  Altstaetter,  Corps  of  Engineers,  January 
22  to  July  17,  1901. 
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Stations  of  the  company  nvbile  in  the  Philippine  Islands. 


Month. 


September,  1900 
October,  1900  _. 


November,  1900 
December,  1900 
January,  1901  _. 
February,  1901 


! 
Headquaner*.        \  Detacbmeatt  other  thia  at  iMtdqUftera. 


Manila-Caloocan 

Caloocan 


5,  Manila;  7,  Patif. 

2,  Mariquina:  2,  Marindoqae;  5,  Northern  Luzon:  5,  San  Felipe; 
7,  near  Caloocan. 

-do 7,  Pasif. 

.do 20,  Vigan;  6,  Dagnpan. 

-do 16,  Arayat;  9,  San  Itidro. 

do 3,  Quineua;  7,  San  Mateo;  5,  San  laidro;  5«  Arayat;  5,  San  Felipe. 

March,  1901 ' do 10,  Balinag;  2,  Qninfua. 

April,  1901 . do _    6,  Angeles;  3,  Qningna. 

May,  1901 ' do 1,  Quingna. 

June,  1901 do 

July,  1901 i do 

August,  1901 i  Cuanel  dc  Malate  __ 

September,  1901 I do 

October,  1901 Cuartel  and  U.  S.  A. 

I    transport  MeClellan. 

COMPANY  a 

Company  D,  1st  Battalion  of  Engineers,  was  organized  in  the  Philip- 
pine Islands,  June  7,  1901,  and  brought  to  its  authorized  strength  entirely 
by  transfers  from  Companies  A,  B,  and  E,  of  the  original  Battalion  of 
Engineers  made  in  compliance  with  G.  O.  No.  3,  Headquarters  1st  Bat- 
talion of  Engineers,  under  the  provisions  of  G.  O.  No.  22,  Headquarters 
of  the  Army,  A.  G.  O.,  February  26,  1901.  The  enlisted  men  trans- 
ferred to  the  company  were,  at  the  time,  employed  on  road  and  bridge 
work  at  various  points  throughout  the  island  of  Luzon,  but  their  stations 
and  duties  were  unchanged  by  their  transfers. 

From  June  13  to  July  11,  1901,  Lieutenant  H.  Burgess,  Corps  of 
Engineers,  was  in  temporary  command  of  the  company,  with  station  at 
Manila,  P.  L  On  July  11  he  was  relieved  by  Captain  J.  B.  Cavanaugh, 
Corps  of  Engineers,  and  on  July  30  the  company  was  assigned  to  duty  in 
the  Department  of  Northern  Luzon,  with  station  at  Dagupan,  P.  L  On 
September  27  the  company  was  relieved  from  duty  in  this  department  and 
ordered  to  join  the  1st  Battalion  of  Engineers  at  Manila,  P.  L,  to  await 
transportation  to  the  United  States.  Those  members  of  the  company  in 
the  Department  of  Southern  Luzon  were  similarly  relieved  and  joined 
their  company  in  time  to  embark  for  the  United  States  on  the  United 
States  Army  transport  MeClellan^  sailing  from  Manila  for  New  York 
October  18,  1901. 

While  the  history  of  Company  D,  1st  Battalion  of  Engineers,  as  an 
organization  begins  June  7,  1901,  the  date  of  organization,  that  of  its 
enlisted  strength  is  embodied  in  the  histories  of  the  three  older  companies 
of  the  1st  Battalion  from  which  these  men  were  transferred,  for  prior  to 
June  7  they  were  members  of  these  three  companies  and  took  an  active 
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part  in  all  engineering  work  in  China  and  the  Philippine  Islands  upon 
Avhich  these  companies  were  engaged. 

During  the  short  period  from  the  organization  of  the  company  until  its 
departure  from  the  Philippine  Islands  the  duties  of  the  companies  were 
in  connection  with  the  repair  and  construction  of  roads  and  bridges  and 
consisted  merely  in  the  discharge  of  duties  already  assigned  to  the  officers 
and  enlisted  men  as  members  of  the  other  three  companies.  These  duties 
are  included  in  sketches  of  the  operations  of  these  companies. 

The  stations  of  the  different  detachments  of  the  company  were  as 
follows : 

In  Northern  Luzon — At  Dagupan,  Captain  J.  B.  Cavanaugh,  company 
headquarters  and  19  enlisted  men;  at  Vigan,  1  man;  at  Binalonan,  4  men; 
at  San  Jacinto,  2  men ;  at  Salasa,  3  men ;  at  Alaminos,  3  men ;  at  Bani,  2 
men;  at  Agno,  2  men;  at  Camiling,  4  men;  at  Manila,  8  men;  at  San 
Quintin  de  Albai,  2  men ;  at  Pasig,  2  men ;  at  Caloocan,  29  men ;  at 
Balinag,  2  men ;  at  San  Isidro,  2  men ;  at  Angeles,  1  man,  and  at  Orani, 
2  men. 

In  the  Department  of  Southern  Luzon — At  Pili,  5  men ;  at  Pasacao,  2 
men ;  at  San  Tomas,  4  men,  and  at  Calamba,  4  men. 

There  was  also  one  sergeant  sick  in  hospital  at  Corregidor  Island. 

In  addition  to  Captain  Cavanaugh,  the  following  officers  served  with 
the  company  :  1st  Lieutenant  L.  H.  Rand,  who  was  assigned  to  the  com- 
pany July  11,  1901,  with  station  at  Alaminos,  in  charge  of  road  work  in 
the  Provinces  of  Pangasinan  and  Zambales,  and  2d  Lieutenant  C.  O. 
Sherrill,  who  was  assigned  to  the  company  July  27,  1901,  with  station  at 
Arayat,  in  charge  of  road  work  in  that  vicinity. 

Both  Lieutenant  Rand  and  Lieutenant  Sherrill  were  relieved  from  duty 
with  the  company  September  20,  1901. 
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TRANSLATOR'S  NOTE. 


Major  Bornecque's  monograph  deals,  as  he  states,  with  the  subject  of 
Demolitions  or  the  Destruction  of  Obstacles  in  Campaign  only  in  their 
relation  to  the  work  of  tactical  troops,  mainly  the  infantry  and  cavalry, 
and  intentionally  omits  serious  treatment  of  the  more  systematic  and  ex- 
tensive operations  of  technical  troops,  the  engineers,  along  the  same  lines. 
It  contains,  however,  some  considerations  that  are  worthy  the  attention 
of  all  officers  and  warrant  its  printing  in  English,  although  in  many  re-, 
spects  his  treatment  of  the  subject  is  sketchy. 

The  material  and  methods  described  are  those  of  the  French  land  forces 
and  among  the  former  appears  melinite  as  the  high  explosive  adopted  for 
all  uses  in  the  field  for  which  black  powder  is  not  suitable.  Melinite  is 
supplied  to  the  troops  in  cylindrical  and  rectangular  cartridges  inclosed  in 
metal  cases.  The  former  are  called  cartouches  or  cartridges;  and  the  lat- 
ter are  known  as  petards^  and  this  word  has  been  retained  in  the  transla- 
tion for  want  of  a  better  one  distinctive  from  cartridge.  The  petard  form 
is  distributed  to  all  regiments  of  infantry  and  cavalry  in  quantities  that 
will  be  found  in  the  text. 

Little  information  is  given  regarding  melinite  outside  of  the  makeup  of 
the  cartridges  and  petards  and  the  methods  and  quantities  to  be  employed  in 
various  demolitions.  It  is,  however,  stated  that  dynamite  (presumably 
dynamite  No.  1),  may  be  substituted  for  melinite  and  is  equally  power- 
ful weight  for  weight  although  of  less  density  and  therefore  of  greater 
bulk  than  the  latter.  For  reasons  other  than  their  relative  strengths, 
melinite  has  replaced  dynamite  in  the  French  army  and,  assuming  them 
to  be  of  equal  strength  as  stated  in  the  text,  all  of  the  statements  as  to 
weights  of  charges  may  be  considered  as  applying  to  dynamite  No.  1. 

For  the  convenience  of  the  reader,  all  formulas  and  quantities  have 
been  transposed  from  the  metric  to  the  English  system  of  units.  In  all 
instances  the  transposition  is  no  more  exact  than  the  circumstances  appear 
to  warrant. 

Washington  Barracks,  D.  C,  August,  1Q02. 


xii  Preface. 

the  theoretical  and  practical  considerations  relating  to  each,  it  nevertheless 
appears  indispensable  that  all  officers  should  know  the  extent  of  the  co- 
operation to  be  expected  from  other  arms  or  that  can  be  given  to  engineer 
troops  if  any  are  available. 

In  other  words,  it  is  desired  to  place  all  detachment  commanders,  w^ho 
may  find  their  progress  stopped  by  an  unexpected  obstacle,  in  a  position 
to  solve  a  problem  such  as  the  following:  Given  certain  tools,  explosives, 
and  men  and  a  certain  amount  of  time  for  the  destruction  of  an  obstacle 
that  prevents  the  advance  of  the  army,  what  shall  be  done  to  obtain  the 
best  results? 

No  hesitation  has  been  felt  in  going  into  the  subject  extensively  and 
while  not  treating  it  completely,  especially  as  to  the  special  duties  of  the 
engineers,  an  attempt  has  been  made  to  give  a  fair  knowledge  of  all  cases 
that  may  arise  in  the  field  and  of  the  means  to  be  used  to  overcome  them. 


THE  DESTRUCTION  OF 
OBSTACLES  IN  CAMPAIGN. 


CHAPTER  1. 
GENERAL  REMARKS. 

NECESSITY   AND   OBJECT. 
_An  army  in  the  field  often  finds  it  necessary,  whe: 
the  enemy,  to  carry  out  many  demolitions  in  its  owr 
that  of  the  enemy. 

Indeed,  an  army  may  find  it  necessary — ■ 

1.  To  delay  the  advance  of  the  enemy  hy  inte 
destroying  such  hnes  of  communication  as  he  might 

2.  To  remove  obstacles  that  interfere  with  the  n- 
of  its  own  troops. 

3.  To  avoid  leaving  ij 


in  the  presence  of 
territory  as  well  as 


;  of  the   enemy  either   materials  or 
supplies  that  can  not  be  carried  away  nor  used  under  the  conditions  to  be 
found  after  its  withdrawal  but  that  might  be  of  use  to  the  enemy. 
LEGITIMACY. 

In  time  of  war  it  is  hardly  possible  to  limit  the  rights  of  the  victor  or 
to  discuss  the  legitimacy  of  the  measures  taken  by  the  vanquished  for  the 
defense  of  the  country.  It  is  generally  admitted,  however,  that  the  only 
permissable  demolitions  are  those  required  by  military  nfcessities. 

But  it  is  difficult  to  define  accurately  the  scope  of  this  phrase,  of  which 
the  interested  parties  are  themselves  the  judges.  It  seems,  however,  that 
a  priori,  all  measures  should  be  excluded  that  have  for  their  object  only 
the  spreading  of  terror  among  the  people  and  tlf  making  reprisals  for 
defeats  or  checks  that  have  been  suffered. 
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THINGS  SUBJECT  TO   DEMOLITION. 

When  acting  in  good  faith,  demolitions  should  be  limited  to  those  that 

harm  the  belligerents  and  have  a  direct  relation  to  a  definite  operation  of 
war,  as  was  stated  above. 

From  this  point  of  view  a  study  should  be  made  of  the  methods  to  be 
employed  for  the  destruction  of  highways,  railways,  all  lines  of  communi- 
cation, materials  that  would  facilitate  the  enemy's  movements  and  places, 
minor  defenses,  walls  and  other  things  that  would  interfere  with  the 
movement  of  our  own  troops. 

SOURCE  OF  AUTHORITY. 

As  the  extensive  destruction  of  lines  of  communication  has  a  consider- 
able influence  on  the  operations  of  armies  from  both  the  strategic  and  the 
tactical  point  of  view,  it  is  generally  admitted  that  the  only  judge  of  the 
nature  and  extent  of  such  demolitions,  must  be  the  military  commander 
who  alone  can  be  held  to  account  for  the  resulting  consequences.  So  far 
as  concerns  railroads,  the  rule  is  absolute  that  bridges,  viaducts  and  cul- 
verts are  not  to  be  destroyed  or  rendered  unserviceable  without  the  formal 
written  order  of  the  commander-in-chief  of  the  army  or  of  the  generals  to 
whom  he  has  specifically  delegated  such  authority. 

The  decision  in  such  cases  depends  much  on  circumstances  and  pros- 
pective movements — whether  it  is  intended  to  take  the  offensive  or  beat 
a  retreat,  etc.  Above  all,  it  is  always  necessary,  to  consider  carefully  the 
extent  and .  importance  of  demolitions  both  as  to  their  immediate  results 
and  as  to  their  possible  future  effects  upon  the  army  causing  them. 

Indeed,  the  ill-timed  or  premature  destruction  of  a  highway,  railroad, 
and  especially  of  a  bridge,  may  deprive  an  army  of  a  valuable  means  of 
passage  and  have  extremely  serious  consequences,  resulting,  under  certain 
conditions,  in  cutting  off  the  retreat  of  many  troops  (bridge  of  Lindenau, 
over  the  Elster,  at  the  battle  of  Leipzig).  During  the  war  of  1870,  there 
were  destroyed  precipitately  and  often  without  discrimination,  many 
bridges,  viaducts  and  tunnels  which,  if  left  intact,  would  have  proved  very 
useful  in  subsequent  operations. 

On  the  contrary,  the  commander-in-chief  who  fails  to  have  made  in 
time  such  demolitions  as  are  necessary,  furnishes  the  enemy  with  an  easier 
way  of  reaching  him  and  thus  deprives  himself  sometimes  of  a  chance  for 
success  (bridges  over  the  Mozelle  above  Metz,  bridge  of  Donchery  over 
the  Meuse,  and  the  Saverne  tunnel,  in  1870.) 

On  railroads  and  highways  the  destruction  of  bridges,  viaducts  and  cul- 
verts can  alone  have  serious  results,  and  it  is  necessary  that  measures  pre- 


paratory  to  (heir  demolition  should  be  taken  in  time  of  peace  if  such 
demolition  is  to  be  effective  at  the  opportune  moment.  As  the  repair  of 
s  is  difficult  and  expensive,  requiring  much  tiijie,  their  de- 
a  friendly  country  should  be  resorted  to  only  in  cases  of  ab- 
solute necessity. 

FORMAL   ORDERS. 
Orders  for  the  destruction  of  railroads  should  always  state — 

1.  The  exact  location,  character  and  extent  of  the  demolition. 

2.  The  minimum  time  for  which  the  road  is  to  be  rendered  impassable. 
To   meet  the  latter   requirement,  the  officer  charged  with  the   duty 

should  seek  out  such  structures  upon  the  line  to  be  cue  as  will,  by  their 
destruction,  prevent  the  re-opening  of  traffic  over  the  road  withjn  the 
specified  time.  It  is  equally  essential  that  these  orders  shall  state  the 
time  allowed  for  making  such  demolitions  if  order  that  they  shall  cer- 
tainly be  effected  within  the  desired  time. 

VALUE   OF   DEMOLITIONS. 

The  value  of  demolitions  does  not  depend  solely  upon  the  character  of 
the  works  destroyed  and  varies  with  the  local  conditions. 

Thus,  the  destruction  of  a  tunnel  or  an  important  bridge  is  of  more  or 
less  value  depending  upon  the  necessity  of  repairing  It  in  order  to  re- 
establish communication  and  the  possibility  of  passing  around  it  by  means 
of  a  detour. 

The  suspension  of  traffic  by  the  destruction  of  roadbeds,  turnouts,  cross- 
ings and  bridges  with  a  span  less  than  10  or  12  meters  l33  to  391,  is 
usually  of  short  duration. 

On  the  other  hand,  the  destruction  of  pumps,  water  pipes,  bridges  and 
viaducts  of  spans  greater  than  12  meters,  high  embankments  and  deep  cuts 
in  bad  ground,  may  make  necessary  extensive  repairs,  covering  time 
enough  to  serve  one's  purpose,  and  the  destruction  of  unusually  long 
bridges  and  tunnels  may  close  a  road  for  a  very  long  time. 

EXECUTION. 

Demolitions  may  have  to  be  carried  on  in  the  presence  and  under  the 
fire  of  the  enemy  or  at  a  distance  from  him,  depending  upon  circum- 
stances. 

In  the  latter  case,  the  cavalry  may  be  charged  with  the  most  urgent 
demolitions  and  those  that  will  not  permit  of  delay,  particularly  during  the 
period  of  mobilization  and  upon  lines  useful  to  the  enemy  for  concentrat- 
ing his  troops.     This   may  also  be  the  case  in  the  attack  of  a  fortified 
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place  in  order  to  cut  its  lines  of  communication  preliminary  to  its  invest- 
ment. 

Infantry  will,  in  general,  be  required  to  carry  out  only  such  hasty  demo- 
litions as  the  opening  of  breaches,  the  removal  of  obstacles,  the  disabling 
of  war  material,  artillery  and  railroads  and  the  destruction  of  telegraph 
lines  and  bridges  of  minor  importance. 

It  is  possible  also  by  rapid  movements  to  make  demolitions  which, 
while  of  minor  importance,  will  nevertheless  greatly  disorganize  the  trans- 
port service  and  line  of  communication  in  rear  of  an  army.  Bicyclists 
may  be  advantageously  used  for  work  of  this  character. 

Demolitions  may  therefore  be  made  by  troops  of  all  arms,  within  the 
limits  of  the  means  at  their  disposal,  but  those  just  mentioned,  particu- 
larly such  as  are  hastily  executed,  can  not  be  very  extensive  or  of  lasting 
importance  in  view  of  the  fact  that  but  a  small  amount  of  explosive  (meli- 
nite) is  carried  by  the  troops  referred  to. 

But  when  demolitions  of  importance  are  undertaken  at  a  considerable 
distance  from  the  enemy  and  in  all  cases  where  serious  breaks,  requiring 
much  work  and  large  quantities  of  explosives,  are  to  be  made  in  lines  of 
communication,  whether  at  a  distance  or  in  the  presence  and  under  the 
fire  of  the  enemy,  the  work  devolves  upon  Engineer  troops.  Indeed, 
these  troops  alone  are  equipped  with  the  necessary  tools  and  explosives, 
and  have  the  training  and  ability  requisite  to  secure  success  with  certainty 
under  the  given  conditions  and  within  the  desired  time. 

It  is  generally  preferable  to  employ  technical  troops  for  demolitions 
whenever  such  troops  are  available  as  the  use  of  explosives,  in  particular, 
requires  much  experience.  If  they  are  entrusted  to  inexperienced  men, 
there  is  great  danger  of  accidents  and  of  failure,  the  consequences  of  which 
should  be  avoided  as  much  as  possible. 

The  destruction  of  tracks  and  bridges  has  been  re-transferred  to  the 
officers  of  the  railroad  service,  to  be  accomplished  either  by  the  troops  of 
that  service  or  by  any  others  available  for  the  purpose  (Art.  54  of  the  De- 
cree of  November  19,  1889.) 

An  order  for  the  demolition  of  works  should  in  every  case  be  carried 
out  at  all  hazards,  even  though  it  should  require  a  working  party  that 
seems  entirely  out  of  proportion  to  the  immediate  results  obtained.  Fail- 
ure to  execute  rapidly  and  energetically  the  order  given  after  the  battle  of 
Froeschwiller  for  blowing  up  the  Arschwiller  tunnel,  resulted  in  the  rail- 
road line  between  Strasbourg  and  Paris  not  being  broken  at  that  point, 
although  a  break  would  have  materially  increased  the  difficulty  of  pro- 
visioning the   German  army  from   its  base.     Indeed,  the  steps  taken  for 
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the  execution  of  this  order  were  not  carried  out  rapidly  enough  to  prevent 
the  occupation  of  the  tunnel  by  the  Germans  before  the  arrival  of  the 
French. 

STRUCTURES  TO  BE  DESTROYED. 

In  a  general  way,  as  has  been  stated  above,  structures  of  importance 
(bridges,  tunnels,  etc.),  are  destroyed  if  serious  damage  and  the  longest 
possible  interruption  of  traffic  is  desired. 

In  obstructing  highways,  cuts  should  be  made  at  the  highest  points  of 
embankments  and  at  low  places  where  the  cuts  can  perhaps  be  flooded,  in 
order  to  make  repairs  slower  and  more  difficult. 

It  is  always  preferable,  in  damaging  railroads,  to  select  such  points  as 
curves,  junctions,  high  embankments,  deep  cuts,  viaducts,  tunnels,  im- 
portant stations  and,  in  general,  localities  where  the  greatest  injury  can  be 
done. 

Strategical  and  tactical  conditions  may,  however,  be  such  as  to  require 
that  lines  of  communication  shall  be  destroyed  only  partially  and  in  such 
a  manner  as  to  permit  of  their  restoration  in  a  very  short  time.  In  such 
cases  the  general  rules  laid  down  above  should  be  followed  and  the  ex- 
tent of  the  damage  should  be  varied  to  suit  the  strategical  and  tactical 
conditions  that  lead  to  it. 

PRELIMINARY  STEPS. 

Telegraphic  communications  should  be  cut  before  commencing  work 
to  prevent  the  enemy  gaining  any  knowledge  of  the  undertaking. 

In  operating  on  railroads,  irrespective  of  the  damage  to  be  done,  all 
traffic  should  be  interrupted  at  a  distance  of  500  or  600  meters  on  each 
side  of  the  selected  point  by  removing  a  few  rails  or  by  stationing  men  to 
signal  all  trains.  In  all  cases  the  necessary  military  precautions  must  be 
taken  to  secure  the  working  party  from  attack. 

It  seems  needless  to  remark  that  parties  assigned  to  the  work  of  demo- 
lition should  be  organized  with  gre^t  care  both  as  to  personnel  and 
materiel. 

PRELIMINARY   RECONNAISSANCE. 

Whenever  necessary  or  possible,  the  actual  operation  should  be  pre- 
ceded by  a  reconnaissance  made  as  carefully  as  circumstances  will  permit 
for  the  purpose  of  ascertaining  exactly  what  means,  both  of  men  and  ma- 
terial, will  be  required 

By  acting  too  hastily  in  some  cases,  particularly  in  the  demolition  of 
bridges,  there  is  danger  either  of  using  too  large  a  quantity  of  explosive 
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or  of  obtaining  incomplete  results.  It  is  better,  however,  to  use  an  over- 
charge than  to  take  any  chance  of  an  undercharge. 

It  is  unnecessary  to  refer  here  to  the  technical  examination  that  should 
first  of  all  be  made  of  an  extensive  structure  by  the  officer  assigned  to  its 
demolition  and  given  a  fixed  time  to  carry  out  the  work.  In  this  case 
the  object  of  the  examination  is  to  determine  the  number  and  character 
of  the  charges  to  be  employed,  to  locate  the  chambers  for  them  and  to 
ascertain  what  means  must  be  provided  to  execute  the  work,  taking  into 
account  the  resources  of  the  locality.  It  is  particularly  necessary  that 
this  officer  should  be  able  to  recognize  conditions  under  which  the  pro- 
jected work  would  have  no  useful  result. 

Examinations  of  this  character  require  special  training  and  can  properly 
be  made  only  by  engineer  officers. 

METHODS  EMPLOYED. 

Demolitions  may  be  made  by  mechanical  means,  using  ordinary  trench- 
ing or  wrecking  tools,  but  such  work  requires  considerable  time  for  ac- 
complishing any  serious  damage  and  can  not  be  done  in  the  presence  of 
the  enemy.  Resort  must  therefore  be  had  to  explosives  for  rapid  work 
under  fire  or  in  the  vicinity  of  the  enemy  and  with  much  less  exposure  of 
the  men  engaged. 

The  general  rule  is  to  use  ordinary  tools  always  for  certain  kinds  of 
demolitions.  Thus,  small  trees  and  telegraph  poles  should  always  be 
felled  with  the  jointed  saw.  Explosives  should  be  used  for  felling  trees 
of  a  diameter  greater  than  .3  meters  only  when  there  is  not  time  to  do  the 
work  with  the  saw  or  axe. 

Artillery  may  also  be  used  for  demolitions  but  it  is  a  well  established 
fact  that  much  time  and  an  excessive  expenditure  of  ammunition  are  neces- 
sary to  so  reduce  the  accessory  works  and  other  obstacles  of  the  defense 
as  to  render  them  incapable  of  resisting  an  assault.  Moreover,  artillery 
has  no  appreciable  effect  upon  other  works  such  as  heavy  masonry  bridges. 

It  sometimes  happens  that  means  are  not  immediately  available  for  such 
a  complete  demolition  as  is  desirable.  This  should  not,  however,  inter- 
fere with  the  execution  first  of  such  damage  as  is  possible  with  the  means 
at  hand  in  order  to  at  least  delay  the  passage  of  the  enemy  for  some  time 
while  bringing  up  or  awaiting  the  arrival  of  the  facilities  for  completing 
the  work. 

Fire  may  also  be  used  to  destroy  harvests,  houses  and  wooden  bridges, 
but  it  should  be  resorted  to  only  in  special  cases  and  under  particular  con- 
ditions. 
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Since  engineer  troops  receive  thorough  theoretical  and  practical  training 
in  carrying  out  demolitions,  the  subject  will  be  given  consideration  more 
from  the  point  of  view  of  the  work  of  infantry  and  cavalry. 

Nevertheless,  it  seems  useful  and  necessary  to  consider  in  a  general  way 
the  methods  employed  by  technical  troops  in  order  that,  should  the  occa- 
sion arise,  tactical  troops  may  be  able  to  understand  the  situation  and  be 
in  a  position  to  cooperate  with  the  former.  Above  all  we  can  not  recom- 
mend too  strongly  that  infantry  and  cavalry  be  given  practical  training  in 
the  preliminary  operations  of  those  forms  of  demolition  that  they  will 
have  to  execute  hastily.  Only  when  men  are  thoroughly  trained  in  these 
details,  which  can  be  done  without  expense,  and  have  been  repeatedly 
drilled  in  the  work,  can  they  successfully  execute  demolitions  with  the 
amount  of  explosive  allowed  to  each  corps  and  that  would  otherwise 
be  insufficient. 
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CHAPTER  11. 
DEMOLITIONS  WITHOUT  EXPLOSIVES. 

I.  HIGHWAYS. 

When  it  is  necessary  to  obstruct  a  highway  or  road  without  the  use  of 
explosives  the  end  can  be  accomplished  most  readily  by  inundations,  abatis, 
throwing  down  slopes  and  destroying  bridges. 

By  flooding^  when  possible,  the  lower  parts  of  a  road  an  obstacle  is  ob- 
tained of  varying  importance  depending  upon  local  conditions  but  this 
obstacle  should  always  be  utilized  whenever  circumstances  permit. 

When  a  road  passes  through  a  forest  or  is  bordered  by  large  trees,  it 
may  be  rendered  impassable  by  felling  the  trees  on  both  sides  so  that  they 
fall  across  each  other  over  a  considerable  distance  (several  kilometers), 
care  being  exercised  to  leave  the  trunks  of  the  trees  attached  to  the  stumps. 

A  considerable  obstacle  may  also  be  produced  by  barricading  a  road 
with  heavily  loaded  wagons  and  other  similar  objects  that  may  be  col- 
lected and  confusedly  heaped  together  at  a  suitable  point.  The  burning 
of  houses  along  a  narrow  street  that  can  not  be  avoided  will  also  cause 
some  delay. 

Simple  trenches  will  only  cause  a  temporary  interruption  of  traffic,  of 
perhaps  a  few  hours,  unless  it  has  been  possible  to  make  them  large  and 
numerous  before  the  arrival  of  the  enemy.  They  should,  however,  al- 
ways be  made,  in  default  of  better  obstacles,  and  if  a  suitable  locality  is 
selected  communication  may  be  suspended  for  a  period  sufficiently  long 
to  permit  of  bringing  up  explosives  or  of  carrying  out  large  demolitions 
in  the  rear.  Interruptions  of  this  character,  which  can  be  made  with 
ordinary  tools  and  can  be  readily  repaired  for  our  own  use  of  the  road, 
can  not  fail,  if  frequently  repeated,  to  require  some  time  in  repairs  by  the 
enemy,  particularly  as  it  is  often  possible  to  hinder  such  repairs  by  our 
own  fire. 
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and  in  low  places  where  they  can  be  flooded.  They  should  be  distributed 
from  point  to  point  along  the  road  and  are  usually  from  5  to  10  n 
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When  the  road  is  on  a  hillside,  landslides  or  slips  may  be  produced  on 
each  side  of  the  road.  The  side  slopes  of  deep  cuts  may  be  thrown  down 
and  the  road  interrupted  for  some  distance  but  this  method  requires  much 
time  and  is  of  value  only  when  it  is  not  possible  to  go  around  the  ob- 
struction. 

TIMBER   BRIDGES. 

Timber  bridges  may  be  burned  as  it  will  usually  require  too  much 
time  CO  demolish  chem.  For  this  purpose  petroleum  or  tar  should  be 
sprinkled  on  the  principal  truss  members  or  inflammable  material  should 
be  securely  fastened  to  them  or  placed  upon  the  flooring,  so  as  to  cer- 
tainly burn  the  principal  wooden  members.  Fire  is  moreover,  the  best 
means  of  destroying  timber  bridges  since  all  the  pieces  that  are  reached 
by  the  flames  are  useless  for  repairs. 

OTHER  BRIDGES. 

Ponton  bridges  may  either  be  burned  by  placing  inflammable  material 
in  the  boats,  or  sunk  by  loading  them  with  stone  after  making  holes  in 
their  bottoms  and  breaking  the  roadway,  cutting  the  anchor  cables  as  the 
bridge  sinks. 

The  cables  of  suspension  bridges  may  be  cut  with  an  axe  or  cold  chisel. 
Masonry  and  iron  bridges  can  be  destroyed  only  by  explosives. 
II.  RAILROADS. 
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Damages    to    the  track,    especially    to  important  bridges, 
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serious  but  no  sort  of  damage  should  be  omitted.  Demolitions  at  stations 
are  also  of  importance  as  they  affect  the  parts  of  the  track  and  materiel 
that  are  most  difficult  of  replacement.  According  as  more  or  less  time 
and  means  are  available,  the  work  becomes  either  a  methodical  demolition 
or  is  confined  merely  to  hastily  cutting  the  line  and  interrupting  traffic. 

TOOLS  NECESSARY. 

In  all  cases,  in  addition  to  the  picks  and  shovels  necessary  for  uncover- 
ing the  ties,  the  men  should  be  provided  with  special  tools  that  may  be 
obtained  from  the  stations  or  requisitioned  from  the  inhabitants.  The 
most  necessary  tools  for  such  work  are  common  or  monkey  wrenches  for 
removing  fish-plate  bolts;  socket  wrenches  for  removing  chair  bolts; 
spike-mauls,  claw  bars,  hammers  and  sledges,  cold  chisels  and  axes. 

METHODICAL   DEMOLITIONS. 

Demolitions  of  this  character  are  of  value  only  when  they  extend  over 
a  considerable  length  of  track  and  include  both  lines  of  a  double  track 
road.  Moreover,  it  is  generally  better  to  cut  the  line  in  two  places  than 
to  concentrate  all  the  work  at  one  point. 

Curves,  high  embankments,  viaducts,  tunnels  and  deep  cuts  should  be 
selected  as  the  points  for  destroying  the  track. 

Rails  may  be  torn  up  in  two  ways,  depending  on  the  system  followed 
in  building  the  road.  Switches  are  destroyed  by  taking  them  apart. 
When  the  rails  are  double-headed  the  wedges  are  driven  out  with  a  ham- 
mer and  the  rail  may  be  forced  from  the  chair  by  using  the  daw-bar  as  a 
lever.  Or  preferably,  the  external  jaw  of  the  chair  may  be  broken  by 
striking  it  with  a  sledge,  perpendicular  to  the  rail,  which  can  then  be 
easily  withdrawn. 

If  the  rails  are  tee-headed  the  fish-bolts  are  removed  with  a  wrench  or 
broken  with  a  hammer.  A  hole  is  then  dug  in  the  ballast  to  uncover  the 
rail  bolts  which  are  then  drawn  out  with  the  claw-bar  or  broken  off. 
When  this  work  is  completed  the  rails  are  lifted  out,  using  one  man  per 
linear  meter. 

If  the  material  can  be  carried  off  the  enemy  is  prevented  from  re-using 
it  and,  at  the  same  time,  it  may  be  of  use  to  the  destroyers. 

One  hundred  and  fifty  men  and  a  train  of  25  cars  are  required  for  tear- 
ing up  and  loading  one  kilometer  [3,280  feet]  of  track  per  hour. 

If  the  material  is  not  to  be  removed,  the  ties  are  torn  up,  placed  in  a 
pile  and  burned  after  the  rails  have  been  removed.  The  .  rails  are  ren- 
dered useless  by  heating  them  over  a  fire  so  that  they  will  bend  of  their 
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own  weight  or,  after  heating  them,  they  are  thrown  down  the  slope,  if  the 
track  is  on  an  embankment.  They  may  also  be  either  buried  in  the 
ground  or  sunk  under  water. 

RAPID  DEMOLITIONS. 

To  make  a  quick  cut  in  a  line,  a  rail  is  removed  from  each  end  of  the 
section  to  be  destroyed  and  the  ballast  is  removed  from  the  ties.  A  num- 
ber of  men,  placed  all  on  one  side  of  the  track,  then  take  hold  of  the  rail 
and  the  ends  of  the  ties  and  turn  the  section  upside  down.  An  embank- 
ment should  be  selected  for  this  work  and  the  track  thrown  down  the 
slope. 

A  hasty  obstruction  may  be  made  by  removing  the  fish-plates  from  two 
joints  opposite  each  other  and  then  shifting  the  two  ends  of  the  track 
laterally  in  opposite  directions.  Switches  are  destroyed  by  breaking  the 
lighter  parts  and  especially  the  operating  levers  and  stands. 

DERAILMENTS. 

For  the  derailment  of  a  train  a  point  should  be  selected  in  a  deep  cut 
at  a  distance  from  a  station.  Derailments  may  be  accomplished  in  var- 
ious ways. 

1.  If  pressed  for  time,  it  will  be  sufficient  to  remove  the  chair  wedges 
or  the  outside  bolts  of  T  rails  for  a  distance  of  about  50  meters.  The 
same  result  may  be  obtained  by  sawing  or  cutting  in  two  the  cross-ties  or 
by  breaking  off  with  a  sledge  the  heads  of  the  spikes  for  a  distance  of  at 
least  10  meters.  On  a  tangent  the  transverse  oscillations  of  the  train  may 
cause  the  overturning  of  the  rail  but  it  is  better  to  make  the  derailment 
certain  by  spreading  the  rails. 

2.  The  track  may  be  obstructed  in  a  deep  cut  on  a  curve,  in  order  to 
stop  a  train  at  night,  by  heaping  up  fallen  trees,  timbers,  and  masses  or 
large  blocks  of  stone  covering  a  space  of  at  least  3  meters  to  a  depth  of 
about  1  meter. 

3.  The  surest  way  of  causing  derailment  is  to  make  a  false  or  derail- 
ing switch  on  the  main  line  as  shown  in  Fig.  1,  Plate  I.  To  do  this  the 
upper  layer  of  ballast  is  removed  from  the  track  for  a  rail's  length  and  two 
opposite  joints  are  disconnected  in  the  track  upon  which  the  train  is  ex- 
pected. The  disconnected  length  of  track  is  then  swung  out  of  line 
laterally  about  .3  meters  [12  inches],  pivoting  upon  the  two  adjacent 
joints,  and  the  ballast  is  replaced  in  order  to  leave  as  little  trace  as  possible 
of  the  work. 
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serious  but  no  sort  of  damage  should  be  omitted.  Demolitions  at  stations 
are  also  of  importance  as  they  affect  the  parts  of  the  track  and  materiel 
that  are  most  difficult  of  replacement.  According  as  more  or  less  time 
and  means  are  available,  the  work  becomes  either  a  methodical  demolition 
or  is  confined  merely  to  hastily  cutting  the  line  and  interrupting  traffic. 

TOOLS  NECESSARY. 

In  all  cases,  in  addition  to  the  picks  and  shovels  necessary  for  uncover- 
ing the  ties,  the  men  should  be  provided  with  special  tools  that  may  be 
obtained  from  the  stations  or  requisitioned  from  the  inhabitants.  The 
most  necessary  tools  for  such  work  are  common  or  monkey  wrenches  for 
removing  fish-plate  bolts;  socket  wrenches  for  removing  chair  bolts; 
spike-mauls,  claw  bars,  hammers  and  sledges,  cold  chisels  and  axes. 

METHODICAL    DEMOLITIONS. 

Demolitions  of  this  character  are  of  value  only  when  they  extend  over 
a  considerable  length  of  track  and  include  both  lines  of  a  double  track 
road.  Moreover,  it  is  generally  better  to  cut  the  line  in  two  places  than 
to  concentrate  all  the  work  at  one  point. 

Curves,  high  embankments,  viaducts,  tunnels  and  deep  cuts  should  be 
selected  as  the  points  for  destroying  the  track. 

Rails  may  be  torn  up  in  two  ways,  depending  on  the  system  followed 
in  building  the  road.  Switches  are  destroyed  by  taking  them  apart. 
When  the  rails  are  double-headed  the  wedges  are  driven  out  with  a  ham- 
mer and  the  rail  may  be  forced  from  the  chair  by  using  the  claw-bar  as  a 
lever.  Or  preferably,  the  external  jaw  of  the  chair  may  be  broken  by 
striking  it  with  a  sledge,  perpendicular  to  the  rail,  which  can  then  be 
easily  withdrawn. 

If  the  rails  are  tee-headed  the  fish-bolts  are  removed  with  a  wrench  or 
broken  with  a  hammer.  A  hole  is  then  dug  in  the  ballast  to  uncover  the 
rail  bolts  which  are  then  drawn  out  with  the  claw-bar  or  broken  off. 
When  this  work  is  completed  the  rails  are  lifted  out,  using  one  man  per 
linear  meter. 

If  the  material  can  be  carried  off  the  enemy  is  prevented  from  re-using 
it  and,  at  the  same  time,  it  may  be  of  use  to  the  destroyers. 

One  hundred  and  fifty  men  and  a  train  of  25  cars  are  required  for  tear- 
ing up  and  loading  one  kilometer  [3,280  feet]  of  track  per  hour. 

If  the  material  is  not  to  be  removed,  the  ties  are  torn  up,  placed  in  a 
pile  and  burned  after  the  rails  have  been  removed.  The  rails  are  ren- 
dered useless  by  heating  them  over  a  fire  so  that  they  will  bend  of  their 
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own  weight  or,  after  heating  them,  they  are  thrown  down  the  slope,  if  the 
track  is  on  an  embankment.  They  may  also  be  either  buried  in  the 
ground  or  sunk  under  water. 

RAPID  DEMOLITIONS. 

To  make  a  quick  cut  in  a  line,  a  rail  is  removed  from  each  end  of  the 
section  to  be  destroyed  and  the  ballast  is  removed  from  the  ties.  A  num- 
ber of  men,  placed  all  on  one  side  of  the  track,  then  take  hold  of  the  rail 
and  the  ends  of  the  ties  and  turn  the  section  upside  down.  An  embank- 
ment should  be  selected  for  this  work  and  the  track  thrown  down  the 
slope. 

A  hasty  obstruction  may  be  made  by  removing  the  fish-plates  from  two 
joints  opposite  each  other  and  then  shifting  the  two  ends  of  the  track 
laterally  in  opposite  directions.  Switches  are  destroyed  by  breaking  the 
lighter  parts  and  especially  the  operating  levers  and  stands. 

DERAILMENTS. 

For  the  derailment  of  a  train  a  point  should  be  selected  in  a  deep  cut 
at  a  distance  from  a  station.  Derailments  may  be  accomplished  in  var- 
ious ways. 

1.  If  pressed  for  time,  it  will  be  sufficient  to  remove  the  chair  wedges 
or  the  outside  bolts  of  T  rails  for  a  distance  of  about  50  meters.  The 
same  result  may  be  obtained  by  sawing  or  cutting  in  two  the  cross-ties  or 
by  breaking  off  with  a  sledge  the  heads  of  the  spikes  for  a  distance  of  at 
least  10  meters.  On  a  tangent  the  transverse  oscillations  of  the  train  may 
cause  the  overturning  of  the  rail  but  it  is  better  to  make  the  derailment 
certain  by  spreading  the  rails. 

2.  The  track  may  be  obstructed  in  a  deep  cut  on  a  curve,  in  order  to 
stop  a  train  at  night,  by  heaping  up  fallen  trees,  timbers,  and  masses  or 
large  blocks  of  stone  covering  a  space  of  at  least  3  meters  to  a  depth  of 
about  1  meter. 

3.  The  surest  way  of  causing  derailment  is  to  make  a  false  or  derail- 
ing switch  on  the  main  line  as  shown  in  Fig.  1,  Plate  I.  To  do  this  the 
upper  layer  of  ballast  is  removed  from  the  track  for  a  rail's  length  and  two 
opposite  joints  are  disconnected  in  the  track  upon  which  the  train  is  ex- 
pected. The  disconnected  length  of  track  is  then  swung  out  of  line 
laterally  about  .3  meters  [12  inches],  pivoting  upon  the  two  adjacent 
joints,  and  the  ballast  is  replaced  in  order  to  leave  as  little  trace  as  possible 
of  the  work. 
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When  the  road  is  double  tracked,  the  party  should  be  acquainted  with 
the  directions  in  which  trains  are  run  in  order  to  so  locate  the  work  that 
no  disturbance  of  the  parallel  track  will  be  noticeable  before  the  train 
reaches  the  point  of  derailment.     (Fig.  2,  Plate  I.) 

4.  The  removal  of  a  rail  may  be  sufficient  and  is  quick  and  easy  of 
execution  but  it  is  not  certain  in  results  on  account  of  the  visibility  of  the  break. 

5.  Mines  or  fougasses,  to  be  exploded  by  the  passage  of  the  train, 
may  be  used. 

DEMOLITIONS   AT    STATIONS. 

At  stations  the  switches  are  broken  by  removing  the  bolts  that  secure 
the  levers  to  the  stands  and  movable  rails;  the  mechanism  of  signal  tow- 
ers is  destroyed;  the  gearing  of  turntables  is  bent  or  broken;  and  the  es- 
sential parts  of  the  water  supply  are  removed  or  broken. 

A  locomotive  may  be  disabled  by  breaking  or  dismantling  the  feed-water 
connections  and  injectors  and  by  disabling  the  connecting  rods  and  cylin- 
ders, bearing  in  mind  that  these  parts  are  in  duplicate  and  that  both  sets 
should  be  destroyed.  To  do  more  serious  damage,  the  fire  box  is  burned 
by  forcing  the  fire  without  filling  the  boiler  or  after  opening  the  blow-off 
valve  located  under  the  cylindrical  part  of  the  boiler. 

To  render  a  tender  unserviceable  the  stem  of  the  feed-water  valve  is 
removed  or  broken.  It  should  not  be  forgotten  that  each  tender  is  sup- 
plied with  a  set  of  tools  including  jackscrews,  monkey  wrenches,  miscel- 
laneous wrenches  for  the  nuts  on  connecting  rods,  cylinders  and  injectors, 
sledges,  hammers,  etc.;  and  that  these  tools  can  be  advantageously  used 
for  demolitions. 

Water  tanks  and  all  the  appliances  used  for  supplying  water  to  engines, 
are  destroyed  as  completely  as  possible,  since  a  railroad  is  rendered  useless 
when  the  locomotives  can  not  be  supplied  with  water. 

The  destruction  in  railroad  yards  may  be  completed  by  burning  the 
rolling  stock  that  can  not  be  removed,  as  well  as  all  stores  of  coal,  grease 
and  oil,  etc.  The  burning  of  stations  should  not,  however,  be  permitted 
since  no  military  advantage  is  gained  thereby. 

It  is,  moreover,  generally  useless  to  destroy  rolling  stock.  It  is  suffi- 
cient to  carry  off  or  destroy  the  more  fragile  parts  and  particularly  those 
parts  that  are  most  difficult  to  replace  or  assemble. 

III.  TELEGRAPH  LINES. 

MEANS  EMPLOYED. 

Iron  nippers,  cutting  pliers,  picks  and  shovels,  are  the  only  tools  neces- 
sary for  the  destruction  of  telegraph  lines.     At  stations  the  instruments 
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are  removed  or  broken,  the  batteries  are  broken  and  the  records,  including 
copies  of  messages,  are  seized. 

Along  the  line,  wooden  poles  are  felled  with  an  axe  or  saw,  preferably 
around  curves.  Iron  poles  are  dug  up  and  thrown  down.  The  wire  is 
then  cut  with  axes  or  pliers  and  removed  as  far  as  possible.  The  insulators 
should  also  be  broken.  ' 

If  the  line  is  underground,  it  will  usually  be  found  under  one  of  the 
footpaths  or  just  outside  the  ends  of  the  cross-ties  and  at  no  great  depth — 
1  meter.  A  few  transverse  trenches  will  locate  it.  The  cable  is  cut  with 
a  carpenter's  axe  as  it  is  of  considerable  size  (Fig.  3,  Plate  I ). 

To  produce  a  temporary  interruption  all  the  wires  may  be  connected 
together  by  another  that  is  grounded  in  the  earth. 

This  may  be  very  quickly  done  but  it  permits  of  the  easy  reestablish- 
ment  of  communication. 

IV.  ACCESSORY  DEFENSES. 

NULLIFICATION. 

It  is  sometimes  more  advantageous  to  nullify  than  to  destroy  certain 
obstacles,  especially  those  that  form  accessory  defenses  such  as  abatis, 
sharpened  stakes,  wire  entanglements,  military  pits,  fougasses,  etc. 

Indeed,  the  work  necessary  for  their  destruction,  while  very  simple, 
requires  considerable  time  and  is  very  deadly  as  it  must  be  executed  under 
the  rapid  and  effective  fire  of  the  defense.  Therefore,  it  will  often  be 
better  to  overcome  such  obstacles  as  sharpened  stakes,  harrows,  abatis, 
crowsfeet,  etc.,  by  covering  them  with  boards,  hurdles,  fascines,  and 
bundles  of  straw  or  grass.  It  is  true  that  a  large  quantity  of  these  ma- 
terials would  be  required  to  render  passable  a  zone  of  such  obstacles  of 
any  considerable  width  and  length  but  troops  should  be  trained  to  use  this 
expeditious  method  if  sufficient  means  are  available  for  practice. 

Fougasses  and  mines  may  be  passed  by  on  one  side  or  the  enemy  may 
be  induced  to  fire  them  by  simulating  an  attack.  If  the  presence  of  auto- 
matic mines  is  feared,  the  ground  should  be  beaten  by  men  with  long 
poles  or,  better  still,  a  number  of  animals  should  be  driven  over  the  ground 
in  front. 

PALISADES,  PRAISES,  STOCKADES  AND  WOODEN   FENCES. 

Too  much  time  would  generally  be  required  to  uproot  the  posts  of 
palisades  and  various  stockades  but  breaches  may  be  made  with  sufficient 
rapidity  by  breaking  down  with  axes  and  picks  the  planking  or  the  posts 
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and  crosspieces  that  support  it.  Breaches  may  also  be  made  with  saws 
unless  it  seems  preferable  to  throw  down  the  posts  with  bars  or  ropes 
after  having  loosened  the  earth  around  their  butts. 

It  is,  however,  more  expeditious  to  use  explosives  in  all  cases. 

ABATIS. 

After  withdrawing  the  stakes  that  fasten  the  abatis  together  and  to  the 
ground,  these  obstacles  may  be  removed  either  by  hand  or  with  the  aid  of 
ropes.  A  passage  may  also  be  made  by  cutting  out  the  most  troublesome 
branches  with  axes. 

WIRE  ENTANGLEMENTS. 

The  simplest  method  is  to  cut  the  wires  with  nippers  or  pliers.  They 
may  also  be  cut  with  axes  and  bill-hooks  where  wrapped  around  the  posts 
but  this  method  of  demolition  requires  much  more  time  than  the  former. 
Good  results  can  not  be  had  by  merely  uprooting  the  posts. 

The  wire  must  be  supported  on  a  block  of  hard  wood  if  the  cutting  is 
to  be  done  with  an  axe  or  bill-hook. 

CHEVAUX   DE  FRISE,   CROWSFEET,   HARROWS,   ETC. 

Chevaux  de  frise  may  simply  be  disconnected  and  removed  or  the  pikes 
may  be  cut  with  an  axe.     Crowsfeet  are  swept  up  or  gathered  by  hand. 

Ordinary  harrows,  planks  armed  with  nails  and  other  obstacles  of  this 
character  are  removed  after  breaking  their  fastenings  with  bars,  axes,  etc. 

SHARPENED  STAKES  AND   MILITARY  PITS. 

As  too  much  time  would  be  required  to  uproot  sharpened  stakes  with 
picks  and  crowbars,  it  is  better  to  overcome  them  with  a  covering  of 
hurdles  or  hay.  They  may,  however,  be  cut  off  with  axes  or  broken 
down  with  axes,  picks,  hammers,  etc. 

Military  pits  are  made  passable  by  covering  them  with  hurdles,  planks, 
gates,  etc.  It  is,  moreover,  easy  to  cross  them  without  any  preparation  if 
the  artillery  has  even  slightly  disturbed  the  ground  where  they  have  been 
placed. 

V.  WAR  MATERIAL,  WALLS,  ETC. 

WAR   MATERIAL. 

To  disable  cannon  the  breach  blocks  or  their  most  important  parts 
should  be  carried  off  or  destroyed.  The  sights,  both  on  the  gun  and  its 
carriage,  are  also  destroyed. 
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A  gun  may  be  spiked  by  driving  into  the  vent  a  conical  or  pyramidal 
nail  .2  meters  long,  ,1  meter  at  the  large  end  and  .05  meters  at  the  small 
end.  This  nail  should  be  driven  as  far  as  possible  and  the  two  ends  then 
clinched  or  upset. 

WALLS. 

Walls  may  be  leveled  by  the  tools  ordinarily  used  for  demolitions  such 
as  picks,  etc.  When  tools  are  not  available,  a  wall  may  be  overthrown 
by  using  a  heavy  beam  suspended  horizontally  above  the  ground  from  an 
extemporized  gin  or  tripod  composed  of  three  poles  lashed  together  at 
the  top.  This  forms  a  kind  of  battering  ram  that,  when  swung  perpen- 
dicular to  the  wall,  will  knock  it  down.  If  the  wall  is  not  very  substan- 
tial it  may  be  thrown  down  by  the  simultaneous  rocking  efforts  of  a 
number  of  men,  using  their  right  shoulders. 

HOUSES. 

One  of  the  commonest  methods  used  in  war  is  by  fire,  using  petroleum 
or  other  inflammable  material.  This  method  is  never  permitted  except- 
ing for  isolated  houses  or  groups  of  houses^  The  successive  demolition 
of  the  walls  of  a  house  requires  too  much  time. 

VI.  MISCELLANEOUS  APPLIANCES. 

DERAILERS. 

An  Italian  inventor,  Mr,  Pascoli,  has  devised  an  appliance  that  is  de- 
signed to  interrupt  traffic  on  a  railroad  without  destroying  the  track. 
This  appliance  is  simply  a  derailer  (Fig.  4,  Plate  II),  which,  when  placed 
astride  upon  the  head  of  the  rail,  furnishes  the  tread  of  the  wheel  an  in- 
clined path  I  and  the  flange  a  groove  R  that  carries  it  gradually  towards 
the  outside  of  the  track;  that  is,  in  the  direction  that  will  not  be  resisted 
by  the  flange  of  the  other  wheel  on  the  same  axle.  The  disarrangement 
of  the  derailer  is  prevented  either  by  the  wooden  wedges  C  or  by  giving 
a  suitable  inclination  to  one  of  the  legs  G  so  as  to  support  it  from  one  of 
the  cross-ties.  The  derailer  of  steel  has  a  height  above  the  rail  of  .1 
meters  [4  inches],  in  order  to  pass  under  the  wheel  guards,  and  weighs 
12  kilograms  [26.5  Ibs.l     It  is  easily  carried  in  a  belt  with  its  wedges. 

The  setting  of  the  derailer  can  be  done  so  quickly  that  a  man  can  put 
it  in  place  immediately  before  the  arrival  of  the  train  and  thus  avoid  detec- 
tion by  the  track  inspectors.  Moreover,  with  the  ordinary  locomotive 
headlight,  the  engineer  can  not  detect  the  derailer  at  a  distance  of  more 
than  40  meters,  a  distance  that  is  insufficient  for  stopping  a  train  having 
a  speed  of  even  25  kilometers  an  hour. 
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CHAPTER  III. 
EXPLOSIVES  USED  IN  DEMOLITIONS* 

GENERAL   PROPERTIES. 

Explosive  substances  have  the  property  of  decomposing  suddenly  from 
shock  or  from  their  reactions  upon  each  other,  liberating  an  enormous 
quantity  of  gases  at  a  high  temperature. 

This  phenomenon,  which  is  called  explosion,  results  in  giving  to  the 
gases  very  high  pressures,  productive  of  violent  mechanical  effects  that 
are  used  for  demolitions  in  campaign.  Such  agents  have  therefore  the 
advantage  of  developing  great  explosive  powers  with  a  minimum  of 
weight  and  volume. 

EXPLOSIVES  IN   GENERAL. 

Explosive  compounds  are  usually  of  organic  composition  and,  like  the 
substances  composing  them,  are  grouped  into  two  series,  the  fatty  series 
and  the  aromatic  series. 

The  fatty  series  of  organic  compounds  includes  the  hydrocarbons,  sat- 
urated or  not,  that  produce  the  following  explosives,  viz: — 

Fulminates,  gun  cottons,  nitro-glycerine,  dynamites,  etc. 

The  aromatic  series,  of  which  the  hydro-carbon,  benzene,  is,  so  to 
speak,  the  base,  furnishes  the  explosives  picric  acid  and  the  picrates  (meli- 
nite, cresylite,  etc.),  and  the  panclastites. 

In  general,  the  explosives  of  the  fatty  series  contain  more  oxygen  than  is 
necessary  for  the  oxidation  of  their  combustible  elements  while  the  hydro- 
carbons of  the  aromatic  series  are  not  saturated,  and  have  always  an  ex- 
cess of  carbon,  making  it  therefore  difficult  to  be  certain  of  the  manner  of 
their  decomposition. 

QUALITIES  OF   A   GOOD   EXPLOSIVE. 

The  qualities  required  in  a  good  military  explosive  are: — 
1.      Permanence  for  an  almost  indefinite  period. 
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2.  Safety  in  manipulation  and  transportation. 

3.  Insensibility  to  shocks,  particularly  from  projectiles. 

FULMINATES. 

The  fulminates  may  be  considered  as  derivatives  of  fulminic  acid  which 
has  not  yet  been  obtained  in  a  separate  form  but  in  which  the  hydrogen 
is  replaced  by  a  metal.  There  will  be  considered  here  only  the  fulminate 
of  mercury  which,  on  account  of  its  being  detonated  by  shock,  is  used  in 
the  nianufacture  of  caps,  fuzes  and  detonators  for  other  explosives,  thus 
permitting  the  latter  to  be  placed  in  a  resisting  envelop. 

Fulminate  of  mercury  is  too  violent  in  its  action  and  corrodes  exces- 
sively the  metal  of  receptacles  containing  it.  This  explosive  is  therefore 
mixed  with  sulphide  of  antimony  and  saltpetre  (for  rifle  caps)  or  with 
chlorate  of  potash  (for  revolver  caps)  to  moderate  its  effects. 

GUN   COTTON. 

Gun  cotton  is  obtained  by  the  action  of  concentrated  nitric  acid,  or  by 
a  mixture  of  nitric  and  sulphuric  acids,  on  cotton  or,  in  general,  upon 
cellulose  such  as  wood,  straw,  paper,  etc. 

It  is  used  for  charging  all  naval  torpedoes  but  its  use  by  the  land  forces 
has  been  abandoned  since  its  handling  in  large  quantities  is  dangerous  on 
account  of  its  liability  to  decomposition. 

DYNAMITES. 

Dynamite  is  made  by  mixing  nitro-glycerine  with  silica  on  some  other 
inert  and  absorbent  material,  nitro-glycerine  alone  being  extremely  dan- 
gerous. 

There  are  two  general  classes  of  dynamites,  viz: — 
'1.     Dynamites  with  inert  bases,  in  which  the  absorbent  is  pure  silica 
obtained    in    the  vicinity  of    Radan   (Puy-de-D6me);    hence  the  name, 
radanites,  hy  which  they  are  known. 

2.  Dynamites  with  active  bases,  in  which  the  nitro-glycerine  is  mixed 
with  combustible  substances  that  absorb  the  excess  of  oxygen  and  increase 
the  force  of  the  explosion.  These  explosive  bases  are  charcoal,  gun- 
powder or  its  derivatives  (lithofracteur),  gun  cotton  (explosive  or  blasting 
gelatin),  etc. 

Dynamite  is  a  plastic  material,  slightly  greasy  to  the  touch,  and  deto- 
nates with  extreme  violence  when  exploded  by  a  fulminate  of  mercury 
fuze.  It  freezes  at  moderate  temperatures  and  the  nitro-glycerine  has  a 
tendency  to  exude  from  the  base.  This  tendency  is  objectionable  in  that 
it  makes  results  uncertain  but  more  especially  because  it  leads  to  accidental 
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explosions  with  terrible  results.  For  this  reason  radanite,  which  was 
formerly  used  for  military  purposes,  has  been  replaced  by  melinite 
and  is  now  used  commercially  only  in  the  form  of  cartridges. 

However,  as  this  explosive  can  be  readily  obtained  commercially  and 
has  practically  the  same  properties  as  melinite  it  is  possible  that  it  may  be 
levied  for  use  when  melinite  is  not  available. 

Frozen  dynamite  is  not  dangerous  so  long  as  it  remains  in  that  condi- 
tion but  it  is  more  difficult  to  detonate.  It  should  not  therefore  be 
thawed  if  it  can  be  used  in  a  frozen  state. 

MELINITE. 

Melinite  is  obtained  as  a  gelatinous  substance,  crystallized  in  irregular 
cubes,  by  treating  with  nitric  acid  one  of  the  coal  tar  derivatives. 

Its  manufacture  and  manipulation  can  be  carried  on  without  danger 
and  it  is  insensible  to  ordinary  shocks,  friction  and  atmospheric  influences. 
It  can  be  burned  in  the  open  air  without  danger  and  when  wet  is  deto- 
nated with  great  difficulty.  Melinite  most  nearly  fills  the  general  condi- 
tions requisite  for  demolitions  in  campaign  and  is  used  exclusively  in 
addition  to  gunpowder. 

Melinite  detonates  instantaneously  and  progressively  throughout  its 
mass.  It  has  therefore  an  advantage  over  gunpowder  in  that  it  can  be 
used  without  tamping  but  when  so  used  it  loses  an  appreciable  part  of  its 
destructive  eflect.  It  is  therefore  desirable  to  cover  the  charge  with  a 
small  amount  of  earth  or  even  with  a  small  stone  and  it  rarely  happens 
that  there  it  not  time  for  such  a  tamping,  however  hurried,  as  it  will  con- 
siderably increase  the  results. 

Melinite,  as  used  for  demolitions,  is  supplied  in  prismatic  petards  weigh- 
ing 135  grams  and  cylindrical  cartridjs^es  weighing  100  grams.  These 
petards  and  cartridges  and  the  methods  of  using  them  are  described 
further  on.  The  artillery  also  uses  melinite  for  the  bursting  charges  of 
elongated  steel  shells,  4/4  calibers  in  length  and  of  large  interior  capacity, 
called  torpedo-shells. 

Melinite  is  used  in  two  forms,  viz: — 

1.  Granular  melinite^  of  a  light  yellow  color  and  detonated  by  a 
smaller  charge  of  fulminate  of  mercury  than  fuzed  or  cast  melinite.  It 
is  used  for  detonating  charges  and  is  itself  detonated  by  a  fuze  containing 
2  grams  of  fulminate,  causing  the  explosion  of  the  melted  melinite  within 
which  it  is  placed. 

2.  Fuzed  melinite  is  slightly  more  gray  in  color  and  is  obtained  by 
melting   the  explosive  into  a  solid,  crystalline  mass.     It  has  a  specific 
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gravity  greater  than  the  granular  form  and  an  equal  weight  occupies  less 
space.  Moreover,  it  is  easier  to  manufacture  and  to  load  into  shells.  It 
is  therefore  used  for  the  bursting  charges  of  torpedo-shells  particularly  as 
the  detonating  effects  of  the  two  forms  are  equal,  weight  for  weight. 

It  is  known  that  these  torpedo-shells  have  been  so  effective  against 
fortifications  and  shelters  protected  by  earth  that  it  has  been  necessary  to 
change  entirely  the  design  of  such  works  and  the  methods  of  defensive 
siege  operations. 

CRESYLITE. 

Cresylite  belongs  to  the  melinite  class  and  is  obtained  by  the  action  of 
nitric  acid  on  cresol. 

BALISTITE,   CORDITE,  ETC. 

Foreign  artillerists  use,  in  place  of  melinite,  various  explosives  also  de- 
rived from  picric  acid  and  known  as  Explosive^  type  of  i888y  in  Germany, 
cordite  in  England,  ecrasite  in  Austria,  and  balistite  in  Italy.  Ecrasite^  in 
its  latest  form,  is  merely  picric  acid  compressed  to  a  density  of  1.4. 

PANCLASTITES. 

Panclastites  result  from  the  action  of  nitrogen-tetroxide  upon  hydro- 
carbons such  as  carbon  disulphide,  petroleum  and  its  derivatives,  fats  and 
their  derivatives,  etc. 

They  are  called  reaction  explosives,  since  they  are  prepared  only  at  the 
moment  of  use  and  the  reaction  of  the  two  substances  causes  an  instan- 
taneous explosion. 

VARIETIES  EMPLOYED. 

Service  or  black  powder  was  for  a  long  time  the  only  explosive  used 
in  the  army.  In  order  to  obtain  greater  explosive  effects  high  explosives 
were  introduced,  first  gun  cotton,  then  dynamite  and  last  of  all,  in  France, 
melinite.  The  latter  is  the  only  mining  explosive  now  used  by  the  land 
forces. 

GUNPOWDERS. 

The  gunpowder  ordinarily  used  for  demolitions  is  the  MC  30  powder 
formerly  used  in  smooth  bore  guns,  and  composed  of  75  parts  of  salt- 
peter, 12.5  of  sulphur,  and  12.5  of  charcoal. 

The  combustion  of  this  powder  produces  a  large  quantity  of  gas  whose 
expansion  results  in  combined  effects  of  projection  and  demolition.  Its 
combustion  is  progressive  and  requires  an  appreciable  time  for  complete- 
ness.    In  order  to  obtain  its  maximum  effects,  a  charge  must  therefore  be 
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tamped;  that  is,  it  must  be  enclosed  by  a  resisting  mass  that  will  permit 
of  the  gradual  production  of  the  gas  in  an  enclosed  space  until  its  full  ex- 
pansive effect  is  produced. 

The  effect  of  gunpowder  is  small  compared  to  high  explosives,  particu- 
larly if  it  is  not  well  tamped.  When  tamped,  a  charge  of  gunpowder 
produces  only  one-third  the  effect  of  high  explosives  and  without  tamp- 
ing the  effect  is  one-twentieth.  Untamped  powder  charges  have  practi- 
cally no  effect  on  iron  and  steel. 

Moreover,  great  care  is  necessary  in  the  handling  of  gunpowder  in 
order  to  avoid  accidental  explosions.  All  the  hammers,  funnels  and  other 
tools  used  with  it  must  be  made  of  copper  or  bronze,  to  avoid  sparks  such 
as  are  made  by  blows  of  iron  or  steel  tools. 

It  is  also  necessary  to  protect  gunpowder  from  all  moisture,  the  least 
amount  of  which  will  damage  it. 

COMPARATIVE   VALUES    OF   GUNPOW^DER   AND    HIGH    EXPLO- 
SIVES. * 

Service  powders  are  ignited  more  readily  than  high  explosives  but  de- 
compose much  more  slowly  and  develop  much  less  violent  pressures. 
For  this  reason  they  are  used  in  firearms.  Moreover,  they  can  be  ex- 
ploded without  employing  a  detonator. 

High  explosives,  on  the  contrary,  require  the  preliminary  action  of  a 
detonator  but  on  account  of  their  extremely  rapid  decomposition  and  the 
greater  amount  of  work  resulting  therefrom,  they  have  a  destructive 
power  much  greater  than  black  powders. 

The  difference  in  the  explosive  action  of  melinite  and  gunpowder  may 
be  explained  in  a  general  way,  by  supposing  that  two  charges,  one  of 
melinite  and  the  other  of  gunpowder,  are  exploded  in  contact  with  a  re- 
sisting metallic  partition — a  plate  of  iron,  for  example. 

The  very  high  pressures  reached  by  the  gases  produced  from  the  deto- 
nation of  these  substances  will  be  greater  in  the  mass  of  melinite  as  just 
stated.  These  high  pressures  will  cause,  the  very  instant  they  are  pro- 
duced, a  violent  rupture  of  the  equilibrium  existing  between  the  disen- 
gaged gases  and  the  surrounding  medium.  The  gases  will  by  the  rapidity 
of  their  expansion,  be  projected  against  the  surrounding  objects  with  an 
infinitely  great  velocity.  With  melinite  the  blow  produced  by  these 
enormous  velocities  will  be  sufficient  to  rupture  metal  plates  in  contact 
with  the  charge  but  with  gunpowder,  on  the  contrary,  the  useful  effect 

*  This  section  is  a  resume  of  an  article  published  in  the  Revue  der  Cercle  militaire 
of  July  1st,  1899. 
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upon  the  plate  is  insignificant.  The  result  will  be  the  same  in  contact 
with  masonry. 

In  the  case  of  gunpowder,  the  gaseous  masses  are  merely  reflected  from 
the  objects  they  encounter.  If,  however,  instead  of  exploding  the  charge 
of  gunpowder  in  the  open  air,  it  is  exploded  in  a  closed  chamber  of  ex- 
actly its  own  volume,  the  result  will  be  entirely  different.  At  each  phase 
of  the  transformation  of  the  mass  of  powder  into  gas,  the  pressures  pro- 
duced will  be  added  to  those  already  existing  and  the  total  pressure  will 
necessarily  attain  a  higher  value  than  in  the  other  case.  The  kinetic 
energy  thus  obtained,  acting  as  a  whole  upon  the  material  composing  the 
envelop  of  the  charge,  is  most  favorably  situated  for  producing  rupture. 

It  is  evident  from  the  preceding  remarks  that  gunpowder  can  be  used 
to  advantage  only  when  it  can  be  placed  in  mine  chambers  closed 
by  tamping.  Some  general  information  upon  this  subject  will  be  given 
further  on.  Moreover,  gunpowder  is  to  be  preferred  in  such  cases  to 
high  explosives  and  if,  for  want  of  the  former  it  becomes  necessary  to  use 
melinite,  the  rapidity  of  action  of  the  latter  may  lead  to  incomplete  demo- 
litions, with  walls  of  varying  thicknesses,  since  the  explosive  effect  takes 
place  only  on  the  line  of  least  resistance. 

On  the  other  hand,  melinite  is  well  suited  for  the  demolition  of  iron 
and  steel  viaducts  and  bridges,  whose  members  are  of  such  small  size  as 
scarcely  to  permit  of  the  introduction  of  mine  chambers. 
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CHAPTER  IV. 
USE  OF  EXPLOSIVES* 

IN  GENERAL. 

As  has  been  previously  stated,  high  explosives  cao,  as  a  last  resort, 
be  used  without  tamping  and  in  this  lies  their  great  advantage  when 
pressed  for  time  as,  for  instance,  when  under  fire  of  the  enemy.  This 
method  of  using  them  is  employed  only  against  objects  that  offer 
slight  resistance  and  it  is  preferable  in  all  cases  to  use  a  tamping, 
however  light.  The  fact  that  gunpowder  is  damaged  by  moisture 
should  not  be  overlooked. 

Whenever  charges  are  placed  underground  or  within  strongly  resist- 
ing materials,  and  particularly  when  gunpowder  is  used,  it  is  abso- 
lutely necessary  to  follow  certain  special  methods  that  are  usually  the 
functions  of   engineer  troops  but  that  should  be  known  in  a  general 

way  to  all  officers. 

MINES. 

Any  charge  of  explosives  that  by  its  ignition  produces  destructive 
effects  injurious  to  the  enemy  is  called  a  mine.  This  charge  is 
placed  in  a  space  prepared  for  the  purpose  and  called  a  mini  chamber. 
When  the  charge  is  in  place  it  is  known  as  a  charged  mine. 

SYSTEMS  OF   MINES. 

When  several  mines  are  intended  to  produce  one  general  result  as, 
for  instance,  the  destruction  of  a  large  bridge,  the  entire  work  is 
called  a  system  of  mines. 

The  underground  communications  that  must  be  excavated  to  reach 
the  mine  chambers  are  czlled  gaiieriesy  if  of  large  or  medium  size,  and 
branches  or  branch  galleries  when  of  small  dimensions.  Vertical  con- 
nections are  called  shafts  when  large  enough  for  the  passage  of  a  man 
and  wells  or  drill  holes,  when  a  man  cannot  pass  through  them. 


The  charge  for  a  mine  depends  upon  the  effei 
the  material  in  which  the  mine  is  placed. 

The  line  of  least  resistance  (L  L  R),  is  the  d. 
terof  the  powder  O,  (the  mine  chamber),  to  the 
surface,  A  (Fig.  5,  Plate  I).      It  is  ordinarily  represented  by  h. 

When  AB  or  r,   the  radius  of  the  crater  as  measured  at  the  si 
of   the  ground,  is   equal   to  h  the  mine    is  called  a  common  mint.   Thi 
mine  is  overcharged  when  r  is  greater  than  h  and  undercharged^  whi 
r  is  less  than  h.     If   the  mine  produces  no  exterior  result,  that  is,  if 
r  is    equal    to  zero,  it    is    called  a  comouflet.     The    mine 

index  is    designated  by  n  and  represented  by  the  formula  n 
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The  powder  charge  for  a  common  mine  ii  calculated  from  the 
formula  C=jfA  ',  in  which  C  is  the  weight  of  the  charge  in  kilo- 
grams, b  is  the  line  of  least  resistance  in  meters  and  ^  is  a  coefficient 
whose  value  varies  with  the  character  of  the  material  in  which  the 
mine  is  located. 

The  principal  values  of  j^  are  1.5  for  ordinary  earth,  2  for  earth 
mixed  with  gravely  3  for  common  masonry  and  4  for  the  heaviest  and 
best  masonry.* 

The  above  formula  is  known  as  the  miner^s  rule.  For  overcharged 
or  undercharged  mines  the  formula  generally  used  is  C=ifA  *  (  Vl+ii* 
—  .41)^,  in  which  n  is  the  mine  index  or  constant. 

EFFECTS  OF   MELINITE. 

As  has  just  been  stated,  gunpowder  is  really  effective  and  suscepti- 
ble of  useful  employment  only  when  well  tamped.  On  the  other 
hand,  the  decomposition  of  a  charge  of  melinite  takes  place  instantly 
throughout  its  entire  mass.  There  is  formed  immediately  a  large 
amount  of  gas  under  enormous  pressure.  The  air  surrounding  the 
charge  can  not  be  displaced  with  sufficient  rapidity  to  open  a  passage 
to  this  gas  and  acts  therefore  so  much  in  the  same  way  as  tamping 
that  the  latter  is  no  longer  indispensable. 

Melinite  may  therefore  be  used  in  contact  with  hard  bodies  which 
it  either  destroys  or  reduces  to  fragments.  Contact  is  indispensable 
but  tamping  is  not,  although  the  latter  increases  the  effect  when  of 
even  the  lightest  character.  For  this  reason  melinite  is  generally  used 
for  demolitions  in  campaign  although  gunpowder  is  to  be  preferred 
from  the  point  of  view  of  economy. 

It  may  also  be  used  to  charge  mines  and  its  effect  is  similar  to  that 
of  gunpowder  but  is  three  times  as  great  for  charges  of  equal  weight. 

The  same  interior  and  exterior  effects  are  produced.  Moreover, 
the  detonation  of  melinite  in  the  open  air  produces  a  heavy  concus- 
sion that  extends  to  great  distances  and  the  violent  expansion  of  the 
gas  in  an  inclosure  may  occasion  serious  destruction.  This  action  is 
known  as  the  blast  of  melinite  and  must  be  considered  in  permanent 
fortifications. 

DRILLED  OR  BORED   MINES. 

Drilled  or   bored  mines  are  cylindrical  holes  of   various  diameters 


*In  the  formula  C=^A*,  if  C  represents  the  charge  in  pounds  and  h  the  line  of  least 
resistance  in  feet,  the  values  of  ^  become  .31  for  ordinary  earth,  .41  for  clayey  gravel, 
.62  for  common  masonry  and  .82  for  the  best  masonry.-^Translator. 


according  to  the  tools  used.  An  explosive  charge  is  placed  at  the 
lower    end,  either    in  the    hole    itself    or    in  an    enlarged    chamber. 

Drilled  mines  of  small  diameter  may  be  of  great  service,  especially 
vith  the  aid  of  Major  Binet's  mine  drill  .06  meters  L2.36  inches]  in 
liameter.  This  tool  (Fig.  6,  Plate  III),  is  composed  of  a  steel  drill 
point  that  is  cross  shaped  for  firm  soils  and  has  a  conica!  point  for 
loamy  material.  The  drill  points  are  fitted  to  a  drill  head  into  which 
are  screwed,  one  above  the  other,  hollow  extension  rods  of  steel  1 
meter  [39.37  inches]  long  and  fitted  with  screw  couplings. 

The  tool  is  used  in  the  same  way  as  an  ordinary  mine  drill,  giving 
it  at  the  same  time  a  slow  motion  of  rotation.  In  clayey  soils  holes 
may  be  driven  easily  to  a  depth  of  12  to  15  meters  [40  to  50  feet]  at  a 
rate  of  5  to  8  meters  [16  to  26  feet]  an  hour.  Under  very  favorable 
conditions  this  rate  may  be  1  meter  in  two  minutes. 

A  chamber  may  be  made  at  the  end  of  the  hole  by  inserting  several 
melinite  cartridges  attached  to  the  end  of  a  small  rod  and  exploding 
them  to  form  a  chamber  of  compression.  If,  instead  of  placing  this 
charge  of  melinite  at  the  end  of  the  rod,  it  is  extended  over  a  part  of 
the  hole  vertically,  an  elongated  chamber  is  formed  or  even  a  shaft, 
if  the  charge  extends  to  the  surface. 

The  mine  is  charged  by  pouring  granular  powder  directly  into  it  if 
the  slope  of  the  hole  is  greater  than  1  to  1.  If  the  hole  has  a  flat 
slope,  a  brass  tube  is  inserted  and  through  it  are  forced  a  number  of 
powder  or  melinite  cartridges  not  greater  than  .03  meters  [1.18 
inches]  in  diameter,  using  a  jointed  brass  rammer.  When  the  hole 
slopes  upward  a  rammer  with  a  head  of  the  same  diameter  as  the  in- 
terior of  the  brass  tube  is  used.  The  detonation  of  the  charge  is 
generally  produced  by  a  melinite  cartridge  placed  in  position  by  the 
rammer  whose  head  has  a  groove  to  accommodate  the  fuze  wires. 
Tamping  is,  in  general,  unnecessary. 

It  is  evident  that  mine  chambers  can  be  very  rapidly  obtained  in  this 
way,  since  a  kilogram  [2.2  lbs,]  of  melinite  will  make  a  chamber 
large  enough  to  contain  850  kilograms  [1870  lbs.].  An  embankment 
can  thus  be  destroyed  in  a  few  minutes  so  as  to  cut  a  highway  or 
railroad.  In  the  same  way  bridge  abutments,  tunnels  and  houses  may 
be  destroyed  very  rapidly  by  placing  one   or  two  charges   in  the  abut- 

Drilled  mines  can  be  frequently  and  advantageously  used  in  demo- 
litions and  it  is  to  be  regretted  that  they  require  a  special  tool.  In- 
fantry and   cavalry  pioneers    should    be    instructed    in  the  use  of    the 
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Charges  a 

irStimes  the  diameter  of  a  circle  equal  to  their  cross  s< 
rntrated  charges  are  generally  employed  and,  when  gunpowder 
is  used,  they  are  placed  in  cubical  boxes  or  in  chambers  whose  shape 
is  as  nearly  cubical  as  the  conditions  of  the  work  will  permit.  Elon- 
gated charges  are  made  up  of  cartridges,  enclosed  in  tarred  sand  bags, 
that  are  placed  in  the  recess  preparted  for  them. 

ARRANGEMENT   OF   CHARGES. 

Melinite  charges,  either  concentrated  or  elongated,  are  ordinarily 
made  up  of  model  1886  petards  or  the  model  1890  cartridges  that  have 
been  described  previously.  In  preparing  concentrated  charges  the 
petards  or  cartridges  are  brought  into  close  contact  with  each  other 
and  made  up  by  straps  or  any  other  kind  of  lashing  into  packages  or 
bundles  that  should  be  as  nearly  as  possible  the  shape  of  a  cube.  The 
petards  or  cartridges  may  also  be  enclosed  in  a  canvas  or  cloth  sack. 
In  elongated  charges  the  petards  or  cartridges  are  placed  end  to  end, 
either  singly  or  in  small  bundles,  depending  upon  the  weight  of  the 
charge  per  linear  meter.  In  fact,  the  successive  parts  of  these  charges 
may  be  placed  in  cloth  or  wooden  cubes,  lengthwise  on  small  rods,  in 
troughs  or  merely  in  the  hole  made  in  the  body  to  be  destroyed.  Care 
should  be  taken  to  place  this  work  in  the  hands  of  men  specially 
trained  for  it  in  order  to  avoid  the  breaking  up  to  which  such  charges 
are  liable. 

A  charge  composed  of  petards  should  always  be  made  up  in  such  a 
way  that  the  faces  of  the  petards  are  in  contact  and  it  should  he  re- 
membered that  the  maximum  eflect  is  produced  when  the  relation  of 
the  length  to  each  of  the  other  dimensions  is  as  5  to  1.  Petards 
placed  in  contact  with  an  object  to  be  demolished,  should  be  applied 
as  closely  to  it  as  is  possible. 

FIRING    DEVICES. 

Explosive    charges  may  be    ignited    either  by  pyrotechnic  composi- 

PYROTECHNIC   METHODS. 

Under  this  method  ignition  is  brought  about  by  pyrotechnic  com- 
positions that  are  of  slow  or  rapid  combustion. 

When  gunpowder  composes  the  charge  the  composition  ignites 
the  powder  directly,  but  when  the  charge  is  of  melinite  the  composi- 
tion explodes  a/«x«  that  detonates  by  simple  ignition  and  thus  deto- 
nates the  charge  of  melinite  in  contact  with  it. 


The/uic  or  delanator  is  a  brass  tube  closed  at  one  end  (Fig.  7, 
Plate  III).  It  is  45  millimeters  a. 77  inches]  long,  6  millimeters 
[.24  inches]  in  diameter  and  contains  1,5  grams  [23.14  grains]  of 
pure  fulminate  of  mercury.  The  charge  is  held  in  place  by  a  small 
brass  cap  with  a  small  central  opening  that  is  closed  with  a  drop  of 
varnish  to  protect  the  fulminate  from  moisture.  The  part  of  the 
tube  that  contains  the  fulminate  is  shown  on  the  outside  by  a  coat  of 
black    paint. 

SLOW   FUZES, 

The  only  fuze  of  this  kind  that  is  provided  for  in  departmental  in- 
structions is  the  shw  fuze  or  Bkkford  safely  fuze,  a  commercial  article. 
This  fuze  consists  of  a  cord  composed  of  two  layers  of  tarred  thread 
wound  spirally  one  upon  the  other  but  in  contrary  directions,  in  the 
center  of  which  is  formed  a  tubular  opening  3  millimeters  [,12  inch] 
in  diameter,  filled  with    fine  powder  well  compressed  into  a  continu- 
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ous  core  [Fig,  8,  Plate  III],     Its  external  dia 
[.2  inch]. 

It  burns  at    the  rate  of    1  meter  in  90  seconds, 
sufficient  to   enable    the  operator   to   reti 
erally  1  meter  is  ample  for  this  purpose  s 
meters  before  the  fuze  burns  out. 

When  the  fuze  is  to  remain  for  some  time  in  the  ground  or  under 
water  a  submarine  fuze  is  used  that  differs  from  the  ordinary  Bickford 
fuze  only  in  the  addition  of  a  rubber  envelope  or  a  covering  of  water- 
proof varnish. 

Ignition  of  Bickford  fuzes. — -To  easily  light  the  Bickford  fuze  the 
end  should  be  cut  on  a  bevel  or  should  he  split  and  the  two  halves 
seperated  without  letting  the  powder  fall  out.  To  the  powder,  thus 
laid  bare,  is  then  applied  a  piece  of  lighted  tinder  or  coal,  a  lighted 
cigar,  etc. 

Igniters. — If  the  contact  of  the  igniting  body  with  the  powder  of 
the  Bickford  fuze  is  not  good,  ignition  will  not  take  place.  This 
difficulty  is  avoided  hy  using  the  Bickford  portfire  or  tinder. 

The  Bickford  portfire  consists  of   a   cylinder,  4   to  5  millimeters  in 
diameter,  of   thin    blotting  paper  tightly  rolled  and  steeped  i 
tion  of  acetate  of  lead.       It  burns    at    the  rate  of   about  a  ce 
[.4  inch]  per  minute. 

Tindtr  is  a  braided  cotton  cord  impregnated  with  chromate  of  lead. 
It  burns  at  the  rate  of  .4  meters  [15.75  inches]  per  hour. 
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It  weighs   about  100  grams   per   line) 
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This  fuze  can  only  with  great  difficulty 
a  lighted  body  and 
plosion  of  the  detonating  fuze. 

To  detonate  it,  the  fuze  is.  cut  square,  so  as  Co  !ay  bare  the  dry  part 
of  the  melinite  core,  and  the  end  is  then  capped  with  a  fulminate  of 
mercury  detonator.  The  black  portion  of  this  detonator  is  secured 
against  the  black  portion  of  a  second  detonator  that 
Bickford  fuze  (Fig.  U,  Place  IV).  This  black  portioi 
length  occupied  by  the  fulminate. 

The  detonating  fuze  may  also  be  fired  by  the  explos 
nite  petard.  In  this  case  care  muse  be  taken  to  secure 
fuze  Co  the  petard  along  the  full  length  of  the  latter. 

The  rate  of  detanation  of  this  fuze  is  about  2000  meters  per  second 
and  it  may  therefore  he  considered  as  instantaneous. 

To  prime  a  melinite  petard  with  the  deconating  fuze  the  end  of  the 
latter  is  inserCed  in  che  fuze  chamber  and  secured  in  place  hy  a  lashing 
of  twine.  To  produce  the  expolsion  of  several  petards  placed  in  a 
row  but  at  a  distance  from  each  other,  the  first  is  primed  and  then 
each  petard  is  connected  with  the  following  one  by  a  detonating  fuze 
that  is  lashed  for  the  full  length  of  che  first  and  is  inserted  to  the  bot- 
tom of  the  fuze  chamber  oi  the  second. 

To  produce  the  simultaneous  explosion  of  several  mines,  grouped 
in  any  way,  they  should  all  be  prepared  with  detonating  fuzes,  whose 
lengths  need  not  be  measured  on  account  of  the  rapidity  of  detonation 
of  this  type  of  fuze.  Ac  che  desired  time  the  free  ends  of  the  fuzes 
arc  brought  together  and  fired. 
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Great  care  must  be  exercised  to  prevent  detonating  fuzes  crossing 
each  other  or  forming  loops  at  a  distance  less  than  .2  meters  [8  inches] 
since  the  explosion  of  the  first  strand  will  cut  the  second  at  the  point 
of  intersection  and  the  detonation  will  not  be  transmitted  further. 

The  same  thing  will  happen  in  case  the  fuze  A  B  D  is  bent  back 
upon  itself  in  the  neighborhood  of  two  detonators  A  (Fig.  12,  Plate 
IV)  joining  this  fuze  to  a  Bickford  or  to  a  detonating  fuase  A  G  de- 
signed to  transmit  the  explosion  to  B  D.  The  explosion  will  be 
stopped  at  the  point  D  which  will  be  cut  by  the  explosion  of  the 
fuzes  A. 

Instantaneous  Fuze, — Mention  should  be  made  of  the  quick  fuze 
that  was  in  use  previous  to  the  detonating  fuze  and  known  as  the 
instantaneous  fuze. 

This  fuze  is  composed  of  three  strands  of  quick  match  bound  to- 
gether by  a  strip  of  waxed  linen,  the  waxed  side  inside,  and  covered 
with  a  helical  wrapping.  Outside  of  the  latter  is  a  layer  of  natural 
rubber  and,  finally,  a  braided  covering.  Its  rate  of  combustion  is  100 
meters  [390  feet]  per  second. 

Powder  Hose  and  Powder  Train, — When  other  fuzes  can  not  be  had 
these  primitive  means  may  be  employed.  The  pwudtr  host  is  a  linen 
tube  15  to  25  millimeters  [.6  to  1  inch]  in  diameter  and  filled  with 
powder.  It  burns  at  the  rate  of  3.5  meters  [11.5  feet]  in  the  open 
air  and  8.5  meters  [28  feet]  in  a  hose  trough.  A  train  rf  powder 
placed  upon  aboard  burns  at  the  rate  of  2.5  meters  [8  feet]  per  second. 

DISADVANTAGES. 

All  the  preceding  pyrotechnic  methods  have  the  disadvantage  of 
producing  smoke  in  the  galleries  and  of  not  causing  an  instantaneous 
explosion.  When  they  are  used  it  is  therefore  necessary  to  wait  a 
considerable  length  of  time  after  the  fuze  has  been  lighted  befofe  the 
mine  can  be  entered  either  to  allow  the  smoke  to  escape  or  to  seek 
the  cause  of  a  misfire. 

ELECTRICAL  METHODS. 

GENERAL  PRINCIPLES. 

When  possible  to  do  so  it  is  always  better  to  ignite  explosives  of  all 
kinds  by  means  of  an  electric  current  that  is  passed  through  a  special 
fuze  placed  in  contact  with  the  explosive. 

The  electrical  method  requires  the  installation  of  conductors  con- 
nected at  one  end  to  the  source  of  electricity  and  at  the  other  to  the 
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Electric  Fuze.— -The  only  electric  fuze  that  is  employed,  is  com- 
posed (Fig.  13,  Plate  IV)  of  two  copper  wires  connected  by  a  very 
line  platinum  wire  of  helical  form  that  is  reddened  by  the  passage  of 
the  electric  current  and  ignites  a  small  plug  of  gun  cotton  with  which 
it  is  in  contact.  The  insulation  of  the  copper  wires  is  secured  by 
imbedding  them  in  a  hard  wood  plug  h  surmounted  by  a  paper  tube  d 
in  which  is  placed  the  gun  cotton' f.  Finally,  a  detonating  primer  r 
of  fulminate  of  mercury  is  added.  The  whole  plug  is  given  a  coat- 
ing of  Chatterton  waterproofing  compound  to  render  it  impervious  to 


FIRING   APPLIANCES. 

The  current  for  raising  the  platinum  wire  to  a  red  heat  may  be  ob- 
tained either  from  induction  machines  or  primary  batteries. 

The  Bnzuet  Exploder,  known  as  the  blow-with-the-fist  machine, 
is  the  most  widely  used  of  the  induction  machines.  Besides  being 
very  simple  and  essentially  portable  it  has  also  the  advantage  of  re- 
quiring no  liquid  (Fig.  14,  PlateV).     It  utilizes  the  induced  c 
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formeJ  by  the  sudden  withiJrawal  and  replacement  of  the  armature  of 
a  powerful  magnet.  To  fire  a  charge,  the  two  conductors  are  con- 
nected to  the  terminals  of  the  machine,  the  safety  catch  is  withdrawn 
and,  at  a  given  signal,  it  is  only  necessary  to  strike  a  blow  with  the 
hand  upon  the  spring  handle. 

Siemens  and  Halske  have  designed,  for  military  use,  an  exphder 
that  produces  tension  effects  (sparks)  instead  of  the  quantity  effects 
(incandescence  of  platinum  wire)  given  by  their  ordinary  machine. 
The  wire  in  the  coils  is  rearranged  and  the  current  passes  through  the 
exterior  circuit,  of  which  the  fuze  is  a  part,  only  when  the  circuit  is 
broken  by  the  movement  of  a  cam  {Fig.  15,  Plate  VI), 

For  a  long  time  the  biehromaU  or  plunge  battery  was  used  in  the 
engineer  service  to  produce  electric  sparks.  It  is  composed  of 
a  cylindrical  exterior  cell  of  gutta-percha  and  a  cylinder  ff  of  the 
same  material,  called  the  plunging  cylinder  or  merely  the  plunger 
(Fig.  16,  Plate  VI).  The  latter  has  on  its  upper  end  a  copper 
ring  A  (or  handling  and  two  copper  binding  posts  b  b  that  form 
the  positive  and  negative  poles.  Four  cylindrical  chambers  open 
upwards  from  the  base,  each  of  them  being  lined  with  a  sheet  of 
amalgamated  zinc  to  within  10  millimeters  [.4  inch]  of  its  orifice  and 
containing,  in  addition,  a  rod  of  carbon  placed  axially.  These  four 
zinc-carbon  elements  are  rigidly  attached  to  the  inside  of  the  plunger. 
The  exciting  liquid  commonly  used  is  a  mixture  of  four  parts  of 
chloro-chromate  of  potassium  (yellowsalt)  and  ten  parts  of  bi-sulphate 
of  potassium  (white  salt)  dissolved  in  120  parts  of  water. 

To  bring  about  the  explosion,  the  conductors  (attached  to  the  wires 
of  the  electric  fuze)  are  connected  to  the  two  poles  b  b  oi  the  battery 
plunger  and  the  latter  is  plunged  into  the  exterior  cell  containing  the 
exciting  liquid.      The  contact  produces  it. 

These  cells  have  been  replaced  by  an  induction  machine  of  easy 
manipulation  that  is  called  the  Boulanger  exploder  and  furnishes  high 
tension  currents.  This  exploder  is  a  magneto-electric  machine  com- 
posed of  an  induction  coil  that  revolves  about  a  vertical  axis  and  be- 
tween two  pole  pieces  attached  to  electro-magnets.  The  coil  is 
rotated  by  pulling  on  a  cord  that  has  previously  been  wound  around 
the  axis  of  the  coil.  The  cord  should  be  drawn  out  at  only  a  mod- 
erate speed  in  order  to  avoid  the  danger  of  burning  out  the  platinum 
fuze  wire  and  thus  causing  a  misfire. 

The  old  bichromate  battery  will  fire  one  fuze  to  distances  as  great 
as  9(X)  meters  or   two  fuzes  at  a  distance  of   about  4(X)  meters.      The 
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range  of  the  Boulanger  exploder  is  slightly  less  and  is  only  300  meters 
for  two  fuzes. 

USE  OF  VARIOUS  FIRING  MACHINES. 

In  campaign,  where  it  is  always  necessary  to  work  rapidly  and  with 
little  preparation,  it  is  scarcely  possible  to  use  machines  other  than 
those  producing  high  tension  electricity,  such  as  the  Breguet  exploder, 
the  Siemens  machine,  the  bichromate  battery  and  the  Boulanger  ex- 
ploder. These  appliances  are  light,  strong  and  always  ready  for  use 
and  obviate  the  necessity  for  devoting  great  attention  to  the  perfec- 
tion of  contacts  and  the  distance  from  which  the  mine  is  to  be  fired. 

With  all  low  tension  appliances  (various  primary  batteries,  the  Ladd, 
Siemens,  Gramme  machines,  etc.),  the  firing  arrangements  must  be 
prepared  long  enough  in  advance  to  permit  always  of  being  certain 
that  the  circuits  and  fuzes  are  in  working  order.  Further  than  this, 
the  conductors  need  not  be  insulated. 

THE   PRIMING  OF  VARIOUS  EXPLOSIVES. 

Principle, — Priming  consists  in  adding  to  explosive  charges  the 
means  of  ignition  or  explosion.  It  is  the  first  step  in  the  preparation 
for  firing. 

Gunpowder, — Priming  with  pyrotechnic  methods  is  done  only  with 
the  Bickford  safety  fuze.  The  end  of  the  fuze  is  trimmed  and  intro- 
duced into  the  charge  through  the  side  of  the  powder  box  or  into  the 
receptacle  containing  the  priming  charge.  This  end  is  held  in  place 
in  the  charge  by  means  of  a  pin  or  lashing  to  prevent  its  being  with- 
drawn by  any  accidental  strain  on  the  fuze. 

To  obtain  the  simultaneous  explosion  of  several  charges  by  means 
of  the  quick  fuze  or  match,  resort  must  be  had  to  what  is  called  the 
equalization  of  fuzes.  This  operation  consists  in  so  determining  and 
regulating  the  initial  point  of  the  fuzes  that  the  lengths  necessary  to 
reach  all  of  the  mines  shall  be  the  same. 

The  use  of  the  detonating  fuze  has  done  away  with  the  equaliza- 
tion of  fuzes.  It  is  only  necessary  to  place  one  end  of  this  fuze  in 
the  charge  with  the  same  precautions  as  for  the  quick  match,  it  being 
assumed  that  the  charge  is  contained  in  a  receptacle  of  sufficient 
strength,  such  as  a  box,  cloth  bag,  card  board  cartridge  case,  etc. 

Priming,  when  electric  methods  are  used,  is  effected  by  connecting 
up  the  ends  of  the  secondary  wires  of  a  fuze  that  has  been  placed 
either  in  the   powder   box,  cartridge,  powder  bag   or   priming   box. 
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This  method  of   priming  permits  of   firing  exactly  at   the  desired 
moment. 

Melinite. — To  explode  a  whole  charge  of  melinite  it  is  only  neces- 
sary to  detonate  one  of  the  petards  composing  it.  This  petard  is 
called  the  primer  and  may  be  detonated  by  either  pyrotechnic  or  elec- 
tric methods. 

Pyrotechnic  priming  may  be  done  with  either  the  slow  fuze  or  the 
detonating  fuze,  according  as  it  is  desired  to  fire  from  nearby  or  from 
a  distance. 

Priming  a  Detonator, — A  detonator  is  primed  by  inserting  within 
the  tube  an  end  of  slow  fuze  that  has  been  cut  square  and  well 
cleaned.  The  slow  fuze  is  pushed  into  good  contact  with  the  ful- 
minate and  the  edge  of  the  detonator  is  compressed  with  a  pair  of 
pliers  so  as  to  hold  the  fuze  in  place  without  choking  it. 

Priming  a  Melinite  Petard. — To  prime  a  melinite  petard,  the  wire 
strip  is  removed  and  consequently  the  pewter  cover  so  as  to  expose 
the  fuze  chamber,  into  which  is  thrust  the  tube  of  a  detonator.  Care 
must  be  exercised  not  to  suspend  the  petard  by  the  fuze  as  it  is  indis- 
pensable that  the  detonator  remain  firmly  in  place  at  the  bottom  of 
the  fuze  chamber. 

It  is  possible  that  the  reaction  of  the  detonator  may  force  if  from 
its  chamber  at  the  instant  of  detonation  and  it  is  therefore  desirable 
to  secure  it  to  the  petard  by  a  lashing  as  shown  in  Fig.  17,  Plate  VI, 
or  to  maintain  it  in  its  place  in  the  chamber  by  a  small  wedge  pressed 
in  gently  and  without  the  use  of  force. 

Priming  with  the  detonating  fuze  is  executed  in  the  same  way  as 
with  the  slow  fuze.  The  use  of  a  detonator  with  this  fuze  is  not, 
however,  absolutely  necessary.  The  explosion  of  a  detonating. fuze, 
whose  end  has  been  pushed  home  to  the  bottom  of  the  detonator 
chamber  of  a  petard  is  sufficient  to  initiate  the  detonation  of  the  lat- 
ter. The  same  result  can  generally  be  accomplished  by  merely  apply- 
ing the  detonating  fuze  to  the  exterior  of  the  petard  in  the  direction 
of  the  greatest  length  of  the  latter  and  by  firmly  lashing  it  in  place. 

The  electric  priming  oi  a  melinite  charge  is  secured  by  attaching 
the  electric  fuze  to  the  end  of  the  cables  leading  to  the  exploder, 
using  the  wires  connected  to  each  cable.  The  fuze  is  then  placed  in 
the  priming  petard  or  cartridge  and  the  latter  is  firmly  secured  to  one 
of  the  charges  of  explosives. 

Charges  of  Several  Petards. — The  explosion  of  a  charge  composed  of 
any  number  of  petards  is  always  assured  by  the  detonation  of  a  single 
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primed  petard.  Nevertheless,  when  the  charge  is  large,  for  greater 
certainty,  there  is  no  disadvantage  in  priming  two  or  three  petards 
that  are  fired  simultaneously.  In  this  way  the  chances  of  a  misfire  in 
a  fuze  are  decreased. 

When  the  charge  is  an  elongated  one,  either  one  of  the  end  petards 

may  be  primed.     If  there  are  several  rows  of  petards  in  juxtaposition, 

the  end   petard   of   one  of   the  rows   is  primed.     One  of  the  outside 

,  petards  of  a  concentrated  charge  is  also  primed,  preferably  the  petard 

farthest  from  the  obstacle  to  be  demolished. 

If  it  is  desired  to  explode  simultaneously  several  concentrated 
charges  only  a  short  distance  apart,  they  should  be  connected  by  rows 
of  petards  placed  end  to  end  without  a  break  anywhere.  A  single 
primed  petard,  placed  in  one  of  the  outside  charges,  will  be  sufficient 
to  detonate  all  of  them  but,  as  has  been  remarked  previously,  it  is 
better  to  prime  several  petards. 

The  Importance  of  Priminf[  and  Connections, — The  following  quota- 
tion is  from  the  Revue  de  Cercle  militaire  of  July  8,  1899: 

**  Priming  and  connections  play  an  important  part  in  the  prepara- 
tion of  mines  since  upon  their  good  working  order  depends  simul- 
taneousness  of  action  and,  therefore,  the  maximum  efficiency  of  a 
system  of  charges.  The  partial  demolition  resulting  from  misfires 
must  often  be  completed  by  the  installation  of  new  charges  to  replace 
those  that  have  not  ignited  and  have  been  dislodged  or  thrown  out  by 
the  explosion. 

^^  Such  failures  cause  delays  and  losses  of  time  and  they  may,  above 
all,  result  in  preventing  the  attainment  of  the  desired  end  in  the  al- 
lotted time.  It  is  important,  therefore,  to  absolutely  avoid  them. 
To  this  end,  the  proper  execution  of  all  the  arrangements  for  firing, 
and  particularly  the  security  of  all  joints,  should  be  examined  care- 
fully. These  joints  serve  to  connect  the  metallic  parts  of  the  lines 
and  are  likely  to  cause  trouble  whenever  used   in  primings  and  lead 


wires. 


Such  difficulties  can  be  overcome  by  the  employment  of  com- 
petent men  for  the  direction,  superintendence  and  execution  of  the 
work.*' 

USE  OF  MELINITE. 

SUPPLY. 

Infantry  and  Cavalry, — Since    infantry   and   cavalry   are   obliged  at 
times  to  remove  certain  obstacles  without   resorting  to  tools,  whose 
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use  requirei  a  considerable  time  and  offers  great  difficulties  under  the 
fire  of  the  enemy,  they  are  provided  in  the  field  with  a  supply  of  ex- 
plosives in  whose  use  the  pioneers  of  these  two  arms  arc  trained  in 
time  of  peace.  Indeed,  each  corps  has  allotted  to  it  a  fixed  quantity 
of  melinite  petartts,  detonators  and  money  with  which  these  pioneers 
execute  a  number  of  demolitions. 

Melinite  has  the  same  destructive  power,  weight  for  weight,  as 
dynamite  but.  being  of  greater  density,  it  produces  greater  effect  for 
equal  volumes.  Moreover,  melinite  is  devoid  of  the  greater  part  of 
the  disadvantages  of  dynamite.  It  does  not  freeze  and  is  detonated 
by  shock  only  when  the  latter  is  very  violent ;  it  is  very  rarely  ex- 
ploded by  the  impact  of  rifle  balls  and  when  this  does  occur,  the  de- 
tonation does  not  spread.  This  insensibility  to  shock  greatly  facili- 
tates the  use  of  melinite  in  actual  work.  Melinite  petards  can  be 
bent  by  striking  them  with  a  hammer  and  can  thus  be  made  to  con- 
form to  the  shape  of  the  surface  to  which  they  are  to  be  applied. 
They  can  also  be  nailed  to  the  pieces  of  timber  that  are  to  be  destroyed. 

T\ye  field  supply  oi  melinite  for  infantry  (108  petards  [32.4  lbs.] 
and  48  detonators  to  a  regiment)  is  insignificant  in  amount. 

The  replenishment  of  the  supply  of  explosives  for  infantry  is  pro- 
vided by  the  artillery  service  from  its  reserve  supply,  distributed  be- 
tween the  ammunition  column  and  the  artillery  park  of  the  army  corps. 

In  the  cavalry,  every  man  carries  a  melinite  petard  in  the  pocket 
provided  for  it  in  the  saddle  bag.  The  boxes  of  detonators  are  dis- 
tributed among  the  sergeants,  corporals  and  pioneers.  There  arc  two 
Bickford  safety  fuzes  per  box.  The  supply  of  melinite  provided  for 
cavalry  regiments,  active  and  reserve,  is  therefore  as  follows: — 
Corps  Cavalry  Regiments. 

Squadrons  with  the  colors 600  petards,   200  detonators. 

Squadrons  in  the  reserves 600  petards,   200  detonators. 

Depot 300  petards,   100  detonators. 

Total 1,500  petards,  500  detonators. 

Independent  Cavalry  Regiments. 

Squadrons  with  the  colore 600  petards,   200  detonators. 

6th  squadron,  if  there  be  one ISO  petards,     50  detonators. 

Depot 300  petards,   100  detonators. 

Total 1,050  petards,  350  detonators,   j 

[One  petard  contains  .3  lbs.  of  miliniw. — Translator.] 
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Moreover,  with  each  independent  diviiion  ol  CftVftlry  fh^fP  id  m 
ammunition  wagon  that  carries  800  detonfttow,  720  (wlminftfp  fw^^Hi 
720  Ruggieri  igniters,  10  cases  of  melinite  petftrdu  ^pnfftining  ISO 
petards  of  135  grams  each,  or  200  kilogrftmn  1440  lbfi,J  of  m^hnifP, 
and  800  meters  of  Bickford  safety  fus^e. 

It  is  therefore  evident  that  in  the  infantry  fif\A  (^»v»lry  f^  in  m^f^- 
sary  to  be  economical  in  the  use  of  melinite  jiln(^e  (th<8  (to^ftl  #wppl|^ 
available  for  them  may  be  expended  in  a  single  demolfrion  of  ftoy  f4^n' 
siderable  importance.  It  is  also  evideorly  ne^ii<i«ry  (to  rm^rvfi  U  for 
use  under  pressing  conditions  and  pArticuhrly  tor  th^  4(K#ftrw^M0«  f^i 
iron  or  steeL 

Engineers. — Engineer  companieji  are  e«4?h  «M^h><(t  ♦•^jirh  7^  k^l/^- 
grams  [151  lbs  J  of  melifike  in  four  »mmMr»ift^'ofi  ^f9<ctp^,  f^^^^P  f4^^' 
pany  of  railroad  pionecr»  bai  an  ammM»ji|tjion  w»^(m  wkf^  ^4(^  k^ih- 
grains  [836  IbsJ,  The  enf^ine^^  tmn  of  a«  mm^  cm^  ^m  » i^miUH^ 
ammunition  waggon  and  there  ^e  thre^  M  fh^cm  m  rf^  i^^^mffA  mm^ 
train.  These  ntpgrfiiei  zre  imt^iem  tm  rfcxe  «ejW5(C#<tii4<^  ^  i^^  4^em^' 
litioos  since  itt  h  rsreh  f^^^^e^i^^ofy  u^  mt^  h^»y^  (ck^^^.^ 

iscm  mA  aBswwft  .tf ^  ^  ;WPt<  .i5!2  «wtiw>  Hf  .!^,,  11..^  ;^  .4S  .viKjtwP 
cil  flsdlnflnfis:.    Ttor  Ibug^  Il»»nt  rrf  fdbiiti  j4>  |iwj{«Hi  r«Kilirt3|if<^ft^wKfqfoejpviKi^HW 

be  Jkstisiia0st£  !i^  ttlhr  ^if^ti^iW  /ti^Mi«;9[ir^.- 

T<s)  flite  Ityi  <sc  <s»^  ^  ^mj^AKta^  ^  ^m^)!  f^abe,,  ^JWfi  ftrt)«  /^5{^^^ifiw^/<?J<Swr^- 
Aer  ({Fi^  IBS,  Pteir  VJI/),,  ?trt);m  ;JW>>^^ 

lis  in»attBfl.    inhf  iW  ^^  't^  .i$-  KH*A>t?«?ti  ^bf ;» :^w^(i  4^  j>eMfV<?f . 

imsmt  ij^-tii<:;isatm  ^  tifta:  0*  trie  pei^rc  <:Aoeptir44^  tfa*    r  r  4b  cyUtttiri- 
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Since  the  cases  containing  melinite  are  waterproof  it  is  not  neces- 
sary to  take  the  same  precautions  against  moisture  as  in  the  case  of 
charges  of  gunpowder. 

Resort  may  also  be  had  to  petards  containing  1  kilogram  [2.2  lbs.] 
which  are  to  be  found  in  the  supplies  of  fortified  places.  They  are 
contained  in  cases  made  of  brass  or  of  waterproof  paper. 

DETONATION   OF  A   PETARD. 

To  summarize,  in  order  to  detonate  a  petard  with  the  slow  fuze  it 
is  necessary: — 

1.  To  prime  the  petard,  that  is,  to  place  the  detonator  as  de- 
scribed above. 

2.  To  prime  the  detonator  by  thrusting  into  the  latter  one  end, 
cut  square  and  well  cleaned,  of  the  slow  fuze  as  has  also  been  de- 
scribed above. 

3.  If  a  Ruggieri  igniter  is  available,  place  it  upon  the  other  end 
of  the  fuze,  which  should  also  be  cut  square. 

To  simplify  the  work,  the  detonators  provided  with  the  field  sup- 
plies are  prepared  with  their  fuzes  and  igniters.  The  igniter  may  be 
lighted,  as  in  the  case  of  the  Bickford  fuze,  by  a  piece  of  tinder,  a 
smoker's  fuzee  or  even  by  an  ordinary  match.  The  lighting  should 
be  entrusted  to  a  cool-headed  man  who  will  do  it  deliberately,  at  the 
given  signal,  and  will  observe  all  of  the  precautions  prescribed  for 
assuring  its  efficacy.  He  should  retire  to  a  distance  as  soon  as  he 
hears  the  hissing  that  occurs  when  the  Bickford  fuze  begins  to  burn, 
placing  the  free  end  of  the  fuze  on  the  ground  carefully  in  order  not 
to  disarrange  the  priming. 

To  make  a  double  ignition,  take  in  the  left  hand  the  igniters  of 
the  two  detonators  and  light  them.  By  holding  in  the  left  hand  the 
igniters  of  several  detonators,  a  number  of  charges  may  be  fired  at  the 
same  time. 

In  order  to  avoid  all  possibility  of  accidents,  it  is  necessary  to  with- 
draw to  a  distance  of  at  least  150  meters  from  the  object  to  be  de- 
stroyed. It  has  been  stated  above  that  a  length  of  1  meter  of  Bick- 
ford fuze  will  allow  a  man  to  retire  to  that  distance  at  an  accelerated 
pace. 

When  the  charge  consists  of  a  single  petard,  care  should  be  taken 
to  apply  the  largest  face  (.15  meters  by  .03  meters)  of  the  petard  as 
closely  as  possible  in  contact  with  object  to  be  destroyed. 
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Practically  simultaneous  explosions  of  several  charges  may  be  ob- 
tained by  making  the  Bickford  fuzes  of  equal  lengths.  This  is  called 
the  equalization  of  fuzes,  as  stated  previously. 

But,  to  obtain  that  absolute  simultaneousness  which  is  often  indis- 
pensable when  several  charges  are  intended  to  unite  in  the  production 
of  a  common  result,  or  to  avoid  the  use  of  excessive  lengths  of  Bick- 
ford fuze,  resort  must  be  had  to  the  detonating  fuze  that  is  supplied 
only  to  the  engineers. 

It  is  not  intended  to  go  into  the  details  of  the  use  of  explosives  by 
engineer  troops  since  that  arm  receives  full  instruction  on  the  subject. 
It  does,  however,  appear  obligatory  to  enter  into  all  of  the  develop- 
ments of  the  subject  that  are  of   interest  to  the  infantry  and  cavalry. 

USE  OF  VARIOUS  EXPLOSIVES. 

Dynamite  and  Gun  Cotton, — Infantry  and  other  arms  may  make  use 
of  various  explosives  (dynamite  and  gun  cotton)  in  exceptional  cases 
and  when  melinite  petards  are  not  available.  The  charge  to  be  used 
in  each  particular  case  is  determined  by  assuming  that  these  explo- 
sives may  be  substituted  for  melinite,  weight  for  weight. 

All  of  the  instructions  given  for  melinite  in  connection  with  prim- 
ing, the  preparation  and  placing  of  charges,  their  ignition  and  the 
precautions  necessary  to  avoid  accidents,  are  applicable  to  these  ex- 
plosives. 

Gunpowder, — The  use  of  gunpowder  in  demolitions  is  the  exclusive 
function  of  engineer  troops.  The  general  information  already  given 
in  connection  with  this  subject  makes  it  evident,  indeed,  that  the 
management  of  this  explosive  and  its  preparation  for  action  under 
varying  conditions,  require  instruction  and  experience  that  can  not 
be  made  available  to  all  arms. 
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CHAPTER  V. 
EXECUTION  OF  DEMOLITIONS  WITH  EXPLOSIVES* 

MEANS  TO  BE  EMPLOYED  IN   PARTICULAR   INSTANCES. 

The  following  instructions  relate  to  the  application  of  the  pre- 
ceeding  general  rules  to  particular  cases  and  are  intended  to  permit 
the  complete  solution  of  the  question  as  to  the  most  practical  and 
exact  method  to  be  followed  in  any  particular  instance. 

Circumstances  may,  however,  be  such  as  to  require  that  demolitions 
be  made  under  the  fire  of  the  enemy  or  when  all  the  means  necessary 
for  the  work  are  not  available.  In  such  cases,  substitutes  iMust  be 
used  for  ^hd  supplies  that  are  wanting  and  the  simplest  and  quickest 
methods  must  be  employed  in  placing  charges.  Thus,  when  the  charges 
nust  be  suspended,  arrangements  should  be  made  in  advance  for  hang- 
ing them  up  by  means  of  heavy  wire  hooks,  or  for  sustaining  them  on 
supports  to  which  they  have  been  previously  secured  or  for  attaching 
them  by  means  of  lashings. 

In  such  cases  it  is  nearly  always  desirable  to  ignite  each  charge  seper- 
ately  in  order  to  avoid  the  disadvantages  resulting  from  misfires  and 
from  the  exposure  when  the  operation  lasts  to  long. 

Improvised  methods  vary  with  the  conditions  of  the  case  and  require 
considerable  experience  that  can  only  be  acquired  by  study  and  practice. 

LOOPHOLES. 

A  charge  of  four  petards,  suspended  against  a  wall  of  average  thick- 
ness will  make  an  excellent  loophole  when  detonated.  In  making  a 
breach  or  loophole  it  is  necessary  to  withdraw,  after  lighting  the  fuse, 
to  a  distance  of  only  50  meters  along  the  face  of  the  wall  in  order  to 
be  out  of  danger  from  the  explosion. 
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This  method  is  expeditious  but  when  any  considerable  number  of 
loopholes  is  to  be  made   it  requires  too  large  a  quantity  of  melinite. 

WALLS  AND   ARCHES. 

The  charges  to  be  used  to  make  a  breach  in  or  to  throw  down  a  wall 
will  depend  upon  whether  the  wall  is  banked  with  earth  or  not  and 
upon  whether  the  charges  are  concentrated  or  elongated,  with  or 
without  tamping,  placed  in  holes  or  not,  and  finally  upon  the  depth  of 
the  holes  containing  the  charges. 

In  general,  in  order  to  economize  explosives,  elongated  charges 
should  be  placed  in  holes  prepared  for  them  when  the  wall  is  more 
than  .6  meters  [24  inches]  thick.  Emplacements  for  concentrated 
charges  may  be  made  by  one  or  more  small  charges  that  loosen  the 
masonry,  the  operation  being  repeated  until  the  desired  depth  is 
obtained. 

With  walls  nearly  .8  meters  [31.5  inches]  thick  it  is  preferable  to 
use  only  elongated  charges  and  when  the  wall  is  thicker  than  .8  meters 
it  is  better  to  use  only  gunpowder. 

The  character  of  the  charges  and  the  methods  to  be  employed  will 
also  depend  upon  the  amount  of  melinite  and  of  time  available,  the 
size  of  the  walls,  the  length  of  breach  desired,  etc. 

ISOLATED  WALLS. 

The  walls  under  consideration  are  the  walls  of  inclosures  and 
houses,  bridge  piers,  etc. 

In  all  cases,  in  order  to  obtain  a  breach  to  the  full  height  of  an 
ordinary  wall,  it  is  necessary  for  the  length  of  the  breach,  and  conse- 
quently the  length  of  the  charge,  to  be  at  least  equal  to  one  and  a  half 
times  the  height  of  the  wall. 

Elongated  charges  are  used  for  inclosure  walls  from  .3  to  .6  meters 
[12  to  24  inches]  thick  and  the  weight  of  melinite  per  linear  meter 
is  calculated  by  one  of  the  three  following  formulas,  in  which  C  is 
the  weight  in  kilograms  [pounds]  and  e  is  the  thickness  of  the  wall  in 
meters  [feet]: — 

(1.)  When  the  charge  is  merely  placed  at  the  foot  of  the  wall  : 
—C  =  \Oe'  [C  =  2e']. 

(2.)     When  the   charge    is   placed   in   holes  in  the  wall: — C  =  5f^ 

[C  =  l.^]. 

(3.)     When  the  charge  is  placed  in  holes  in  the  wall  and  tamped: 

— C  =  3^'  [c  =  .6e']. 


That  is,  for  a  wall  .5  meters  [1.64  feet]  thick,  a  charge  of  2,5 
kilograms  (18  petards)  [5.5  lbs,]  in  the  first  case,  of  1.25  kilograms 
(9  petards)  [2.75  lbs.],  in  the  second  case,  and  of  .75  kilograms  (6 
petards)  [1.65  Ibs.l  in  the  third  case,  per  linear  meter  of  the  breach 
to  be  made.* 

With  walls  of  the  above  mentioned  thickness  (.5  to  .6  meters)  [20 
to  24  inches]  in  actual  practice  a  trench  is  dug  at  the  foot  of  the  wall 
and  in  it  are  placed  three  rows  of  petards  or  about  20  petards  (2.7 
kilograms)  per  linear  meter  [5.5  lbs.  per  yard]  of  breach-  This 
charge  is  lashed  to  a  rod  of  wood  or  to  a  cord  whose  length  is  equal 
ta  the  breach  to  be  made.  The  petards  are  covered  with  a  tamping  of 
earth  from    the    trench.     This  charge  is  amply  sufficient  in  all  cases. 

It  is  also  possible,  especially  when  pressed  for  time,  to  dispense 
with  the  placing  of  the  charge  In  holes  when  demolishing  walls,  with- 
out exceeding  4  kilograms  [8.8  lbs.]  per  linear  meter. 

The  charge  should  always  be  placed  in  holes  when  the  wall  is  from 
.6  to  .8  meters  [24  to  31.5  inches]  thick  and  when  this  thickness  ex- 
ceeds .8  meters,  the  charge  should  be  placed  in  holes  and  tamped  in 
order  to  avoid  the  use  of  excessive  charges.  The  preparation  of  the 
hole  for  the  charge  may  be  shortened  by  starting  at  the  foot  of  the 
wall  with  a  row  of  petards  placed  end  to  end.  The  holes  thus  made 
are  shaped  out  with  a  pick. 

With  walls  thicker  than  ,8  meters  [31.5  inches]  it  is  better  to  use 
concentrated  charges  calculated  from  the  formula,  C  =  Af',  in  which 
the  coefficient  A  is  equal  to  50  for  charges  merely  placed  at  the  foot 
of  the  wall,  11.5  for  charges  buried  in  the  foundations  5  for  charges 
buried  in  the  wall  to  their  own  depth  and  2  for  charges  buried  in  the 
wall  to  yi  the  thickness  of  the  latter  and  lightly  tamped. t 

The  lengths  of  the  breaches  produced  by  these  charges  are  respec- 
tively 2.3Xf,  2.2Xf,  2Xe  and  1.30Xf,  corresponding  to  the  coefiE- 
cientsSO,  11,  5.5  and  2.X 

The  spacing  of  the  charges  should  be  equal  to  the  lengths  just 
given  and  such  a  number  of  charges  should  be  used  as  will  make  the 
length  of   the  breach  at    least   one-and-a-half  times  the  height  of  the 

[*The  words  in  brackets  give  a  transposition  of  these  fortnulas  and  results  into  feet 
andpounds.  — Translator.] 

[tWhen  C  and  e  are  in  pounds  and  feet  the  above  values  of  A  become  3.13,  ,72,   j 
.31,  and  .125,  respectively. — Translator.] 

[JT.SXc.  7.25Xe,  6.5Xe,  and  4,35Xe,  corresponding  to  the coefficienla  3,13,  .7%.J 
.31,  and  .125,  when  e  is  the  thickness  of  the  wall  in  /«(.— Translator.] 


Execution  of  Demolitions  fVith  Explosives  43 


wall.  As  in  the  case  of  elongated  charges,  it  is  absolutely  necessary 
to  bury  the  charge  when  the  wall  is  .8  meters  [31.5  inches]  or  thicker. 
The  diffierent  charges  are  connected  together  with  the  detonating  fuse 
and  one  of  them  near  the  center  of  the  desired  breach,  is  primed. 

This  method  of  demolishing  walls  thicker  than  .8  meters,  [31.5 
inches]  requires  large  quantities  of  melinite  and  should  be  reserved 
for  use  only  in  cases  where  rapidity  of  action  is  required  as,  for  in- 
stance, under  fire  of  the  enemy.* 

In. all  other  cases  it  is  better  to  use  gunpowder.  The  powder 
should  be  placed  at  the  foot  of  the  wall  in  charges  of  15  kilograms 
[33  lbs.],  spaced  at  intervals  of  1  meter  [30  lb.  charges  at  1  yard  in- 
tervals] and  tamped,  as  shown  in  Fig.  19,  Plate  VII,  by  piling  upon 
them  such    earth,  stone  and   other  general  debris  as  may  be  available; 

In  the  demolition  of  isolated  walls  whose  thickness  is  2  meters  1.6  feetl 
or  more  good  results  can  be  obtained  with  gunpowder  only  when  the 
arrangement  permits  of  its  being  well  tamped.  It  is  much  more  eco- 
nomical to  use  than  melinite. 

The  engineer  service  alone  has  means  of  sufficient  power  for  all 
such  cases  since  walls  of  this  thickness  can  be  demolished  only  by 
preparing  in  the  interior  of  the  masonry  a  system  of  mines  that  are  so- 
arranged  as  to  make  their  craters  intersect  or  at  least  become  tangent 
to  each  other.  The  charges  for  these  mines  should  be  increased  tV 
on  account  of  the  unusual  resisting  power  of  the  material. 

The  mine  chambers  are  reached  by  tunnels.  The  arrangement 
shown  in  Fig.  20,  Plate  VII,  has  a  tunnel  for  each  mine  chamber  and 
can  be  prepared  most  rapidly  but,  as  it  can  not  be  fully  tamped,  it  re- 
quires an  increased  charge.  With  the  arrangement  shown  in  Fig.  21, 
Plate  VII,  it  is  usually  possible  to  tamp  fully  and  the  normal  charge 
will  suffice.  In  these  two  cases  the  tunnels  should  have  the  smallest 
possible  section  and  the  tamping  should  be  done  with  the  greatest 
care.  The  preparati9n  of  the  chambers  may  be  expedited  by  the  use 
of  successive  small  charges  of  melinite. 

With  walls  from  /  /o  j  meters  [j  to  lo  feet^  thicky  the  mines  may  be 
placed  under  the  foundations.  To  accomplish  this,  a  pit  is  dug  at 
one  face  of  the  wall  (Fig.  22,  Plate  VII),  and  a  chamber  made  under 

*Thus,  for  a  wall  .8  meters  [31.5  inches]  thick,  and  the  charge  buried  in  the  founda- 
tions, the  formulaC=:A^»  becomes  C  =  11.5X  .8X.8X. 8  =  5. 888  kilograms  [13  lbs.], 
with  a  resulting  breach  of  2. 2X. 8  =  1. 76  meters.  For  a  wall  2.3  meters  [7.5  feet] 
high,  a  breach  3.45  meters  [11.3  ft.]  long  will  be  required,  or  two  concentrated 
charges  containing  12  kilograms  [26.5  lbs.]  of  dynamite,  in  round  numbers. 
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the   foundations  if  they  are   not  deeper  than  2  meters  [6  fecr],  or  iht 
cliarge  is  placed  in  ific  foundations  themselves. 
RETAINING    WALLS. 

When  it  is  desired  to  simply  throw  down  a  retaining  wall,  ii  il 
only  nccessarj'  to  appply  concentrated  charges  of  gunpowder  or  meli- 
nite at  the  back  of  the  wall,  either  placed  merely  in  contact  with  it 
or  located  in  chambers  within  the  wall.  In  such  cases  it  is  more  eco- 
nomical to  use  gunpowder  since  large  charges  are  required  and  the 
tamping  can  be  well  provided  for.  Plenty  of  umt  will  be  available 
when  works  are  to  be  destroyed. 

In  other  respects  the  arrangements  would  be  the  same  for  melinite 
as  for  gunpowder  but  the  charge  would  be  reduced  one-half. 

Operations  of  this  character  are  carried  out  only  for  the  purpose  of 
making  a  breach  or  of  dismantling  a  fortified  place  and  can  be  exe- 
cuted only  by  the  engineers.  The  subject  will  be  considered  only 
to  the  extent  of  indicating  concisely  the  method  of  proceedure  when 
gunpowder  is  used. 

The  charges  are  calculated  by  the  formula  €=£■*  \  in  which  * 
represents  the  distance  from  the  center  of  the  charge  to  the  face  of  the 
wall  and  g  is  approximately  equal  to  3.*  The  intervals  between 
charges  should  not  be  greater  than  twice  the  thickness  of  the  wall 
at  the  point  where  rupture  is  desired. 

The  charges  are  placed  in  difierent  ways  according  to  circum- 
stances. Use  may  be  made  of  pits  or  drilled  holes  sunk  frc 
earth  surface  at  the  top  of  the  wall  or  a  pit  may  be  made  at  the  foot 
of  the  wall  to  the  bottom  ot  the  foundation,  under  which  the 
is  placed   (Fig.  23,  Plate  VII). 

Mines  may  also  be  prepared  in  the  wall  itself,  a  short  dis 
above  its  base,  or  with  the  aid  of  a  boring  or  drilling  machine  and  bf 
successive  small  charges  of  melinite,  an  opening  may  be  made  through 
the  wall  and  a  chamber  prepared  in  rear  of  it  by  exploding  small  pre- 
liminary charges.  When  chambers  are  made  by  the  use  of  pits  o 
tunnels,  it  is  desirable  to  locate  the  charge  within  the  wall  itself, 
wholly  or  in  part.  In  all  cases  the  mines  should  invariably  be  locate 
at  the  salients  of  the  works  to  be  destroyed. 

The  opening  of  a  breach  in  a  revetted  parapet,  to  prepare  ap 
for  an  assaulting  column,  will  be  only  briefly  mentioned.     The  v 
is  very  difficult  and  dangerous  and  is  but  little  used   in  actual  servia 

*lf  t"  and  h  are  in  pounds  and  ieex.g  is  approximalelj' equal  to  .2. — Translatoi 
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since  breaches  can  be  readily  made  with  artillery.  It  is  accomplished 
by  mining  a  gallery  into  the  parapet  of  the  work  in  order  to  extend 
and  increase  the  break  already  made  by  the  artillery,  the  mine  cham- 
ber being  prepared  at  a  depth  dependent  upon  the  thickness  of  the 
scarp  wall. 

TREES  AND   PILING. 

Explosives  are  used  only  on  pieces  of  timber  that  are  more  than  .3 
meters  [12  inches]  in  diameter  and  when  there  is  not  time  to  fell 
them  with  the  axe  or  saw.  When  using  explosive,  work  with  the 
axe  may  be  limited  to  the  preparation  of  plane  surfaces  around  the 
circumference  of  the  tree  to  receive  the  petards.  The  tree  or  piece 
of  wood  is  encircled  by  a  necklace  or  girdle  of  petards  (Fig.  24, 
Plate  VII),  held  in  place  by  lashings  of  twine.  The  charge  is  so  ar- 
ranged that  there  will  be  a  larger  amount  on  the  side  towards  which 
it  is  desired  to  make  the  tree  fall. 

The  charge  required  for  such  work  is  determined,  in  kilograms,  by 
multiplying  by  10  the  square  of  the  diameter  in  meters  (C  =  10^').* 
From  this  formula  it  is  found  that  charges  of  7,  9,  12,  16  and  20 
petards  are  required  to  fall  trees  or  timbers  with  the  bark  on,  whose 
diameters  are  .3,  .35,  .4,  .45  and  .5  meters,  respectively. 

When  time  permits  and  the  necessary  tools  are  available,  economy 
in  the  use  of  explosives  (3  petards  instead  of  10  for  a  tree  .3  meters 
[sic]  in  diameter  and  5  instead  of  20  for  one  .4  meters  Isic]  in  diam- 
eter) may  be  obtained  by  placing  the  charges  in  one  or  more  small 
radial  holes  bored  in  the  tree  with  an  auger.  In  such  cases  the 
center  of  the  charge  should  be  as  nearly  as  possible  at  the  center  of 
the  tree.  The  weight  of  the  charge  C  in  kilograms  is  equal  to  three 
times  the  cube  of  the  diameter  in  meters.  The  formula  is  [1]  C  =  3^'t. 
(Fig.  25,  Plate  VII.) 

When  the  charge  is  heaped  in  a  pile  on  one  side  of  the  tree  the 
formula  becomes  [2]  C  =  30^^t;  that  is  to  say,  the  quantity  of  meli- 
nite required  is  ten  times  that  in  the  preceding  case. 

SQUARED  TIMBER. 

The  charge  of  melinite  required  to  break  a  square  timber  is  ob- 
tained by  multiplying  the  area  of    its  cross  section  by  the  coefficient 

[*When  C  and  d  are  in  pounds  and  feet  the  formula  becomes  C  — 2d*.] 

tPor  C  in  pounds  and  d  in  feet  these  formulas  become: — 
[1]  C:^-.2^«  and  |21  ('  ^  2^\— Translator. 
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10  for  soft  wood  or  13  for  hard  wood.  That  is  [3]  C  =  10ab  or  13^^.* 
If  the  charge  is  placed  in  auger  holes  in  the  timber  the  formula  to  be 
used  is  [1]  C  =  3^^*  as  in  the  preceding  case. 

WROUGHT  AND  CAST  IRON   AND    STEEL. 

To  break  pieces  of  wrought  iron,  steel  or  cast  iron,  use  is  made  of 
the  formula,  [4]  C  =  3000tf^^,t  in  which  C  is  the  weight  of  the 
charge  in  kilograms,  /z.  is  the  width  and  b  the  thickness  in  meters  of  the 
piece  to  be  broken.  If  the^pieces  are  cylindrical  or  prismatic  the  form- 
ula becomes  [5]  C  =  3000rf^,t  d  being  the  diameter  of  the  cylinder  or 
of  the  circle  circumsci'ibed  about  the  prism. 

These  formulas  are  applicable  to  all  ordinary  dimensions  with  the 
exception  that  when  the  width  a  of  the  piece  is  less  than  .1  meters 
[3.94  inches]  the  assumption  must  be  made  that  tf  =  .l  meters  [3.94 
inches]  in  the  formula  G  =  3000fl^  ^. 

The  charge  must  always  be  placed  in  close  contact  with  the  piece 
to  be  broken  and  should  be  tamped,  if  only  lightly.  «. 

PALISADES  AND   PRAISES. 

To  destroy  palisades  constructed  of  posts  joined  together  and  from 
.1  to  .2  meters  [4  to  8  inches]  thick,  it  is  necessary  to  place  at  their 
lower  ends,  in  close  contact  with  them,  an  elongated  charge  of  2 
kilograms  [4.4  lbs.]  per  linear  meter,  [4  lbs.  per  linear  yard]  formed 
of  two  rows  of  petards  placed  end  to  end. 

If  the  posts  are  .2  to  .3  meters  [8  to  12  inches]  thick,  the  charge  is 
increased  to  2.8  kilograms  [6.2  lbs.]  per  linear  meter,  [5^  lbs.  per 
linear  yard]  and  the  petards  are  arranged  in  three  rows. 

When  gunpowder  is  used,  the  weight  of  the  charge  is  increased  in 
order  to  lessen  the  amount  of  tamping.  Bags  containing  10  kilo- 
grams [22  lbs.]  are  placed  at  intervals  of  a  meter  and  packed  closely 
against  the  posts.  An  effort  should  be  made  to  rapidly  tamp  the 
charge  with  a  number  of  sand  bags. 

Fraises  are  destroyed  in  the  same  manner  as  palisades,  the  charges 

*For  C  in  pounds  and  d  in  feet  these  formulas  become:  — 
[1]  C=2i/«,  and  [3]  C  =  2ab  or  2.5a*. 

tFor  C  in  pounds  and  a,  b  and ^ in  feet,  these  formulas  become  [4]  C=  56. 5a*' and 
[5]  C  =  187.5^8. 

For  C  in  pounds  and  a,  b  and  d  in  inches  they  become,  C=.032a**  and  C  =  .Wd^ . 
There  is  evidently  an  error  in  one  or  the  other  of  these  formulas,  probably  in  [4] 

which,  for  approximate  correspondence  with  [5],  should  read,  C  =  3000  (  v'fl*'*  = 
3000a*|  with  equal  coefficients  in  the  two  formulas  as  written  for  English  units  of 
weight  and  measure. — Translator. 
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being  placed  underneath  the  portion  that  is  to  be  demolished. 

STOCKADES. 

Stockades  of  round  timbers  require  charges  of  30  kilograms  [66  lbs.] 
of  gunpowder  per  linear  meter,  with  a  light  tamping.  Six  kilograms 
[13.2  lbs.]  of  melinite,  arranged  as  an  elongated  charge,  will  produce 
the  same  result  without  tamping. 

In  short,  the  methods  are  the  same  as  for  palisades  but  double 
charges  are  required. 

IRON   GRATINGS   OR   FENCES. 

To  make  a  breach  it  is  generally  sufficient  to  place  against  the 
grating  or  fence  an  elongated  charge  of  melinite  of  2  to  3  kilograms 
[4.4  to  6.6  lbs.]  per  linear  meter. 

GATES  OR   BARRIERS, 

Two  petards  [.6  lbs.]  applied  to  each  of  the  points  where  the  gate 
is  attached  to  the  masonry  will  usually  be  sufficient  to  break  it  down. 
In  the  case  of  a  locked  gate,  one  or  two  petards  [.3  to  .6  lbs.]  should 
be  detonated  against  the  lock.  In  the  absence  of  high  lexplosives,  a 
charge  of  15  kilograms  [33  lbs.]  of  gunpowder  should  be  placed  against 
the  lock. 

Two  petards  [.6  lbs.]  applied  to  each  of  the  hinges  of  a  wooden 
gate  closing  a  carriage  way  will  break  down  the  gate.  If  it  is  merely 
locked  the  method  to  be  followed  is  the  same  as  for  the  locked  gate 
.above. 

If  the  gate  is  barricaded,  a  charge  of  two  petards  [.6Jb.]  should  be 
applied  to  each  of  the  hinges  and  to  the  lock.  The  simultaneous 
explosion  of  these  charges  will  overthrow  fhe  gate. 

An  elongated  charge  composed  of  two  rows  of  petards,  may  also  be 
placed  across  the  gate  in  order  to  avoid  the  difficult  task  of  producing 
too  large  a  number  of  simultaneous  explosions.  If  the  gate  of  a  car- 
riage-way is  ver>'  substantial  it  may  be  necessary  to  place  at  th^  bottom 
of  it  a  sack  containing  20  petards,  2.7  kilograms  [6  lbs.]. 

When  melinite  is  not  available,  a  sack  containing  15  or  20  kilo- 
grams [33  to  44  lbs.]  of  gunpowder  may  be  suspended  against  the 
center  of  the  barrier  at  the  level  of  the  locking  system. 

ABATIS. 

To  break  up  an  abatis,  a  charge  of  25  kilograms  [55  lbs.]  of  gun- 
powder is  placed  under  the  trunk  of  one  of  the  trees  without  tamping. 
The  same  result  may  be  obtained  with  a  melinite  charge  of  from  4  to 
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IMPROVISED  OBSTACLES. 

It  is  difficult  to  state  the  size  of  the  charges  oi  gunpowder  or  meli- 
nite that  would  be  required  to  destroy  improvised  obstacles  such  as 
harrows,  ploughs,  spiked  planks,  wagons,  rails,  etc.,  heaped  together 
to  form  a  barricade.  The  method  to  be  followed  should  be  that  in- 
dicated for  conditions  that  most  nearly  approximate  the  case  in  hand. 

VEHICLES. 

A  vehicle   of   any  kind   may  be   disabled  by  detonating  a  concen- 
trated charge  of  four  petards  [1.2  lbs.]  applied  to  one  of  the  axles. 

ICE. 

Either  of  the  two  following  methods  may  be  used  to  break  up  ice: — 

1.  When  ice  is  from  .1  to  .3  meters  [4  to  12  inches]  thick,  place 
upon  the  surface  a  charge  of  one,  two  or  three  petards,  [.3  to  .9  lb.] 
depending  upon  the  thickness,  prime  one  of  them  and  fire  the  charge. 

2.  Make  a  small  hole  in  the  ice  and  introduce  a  petard  t.3  lb.] 
Mrhich  should  be  inserted  as  far  as  the  ice  is  solid  and  should  be  com- 
pletely submerged  in  the  water,  taking  care,  however,  to  keep  above 
the  water  the  joint  between  the  detonator  and  the  fuze. 

In  such  work  it  is  useless  to  fire  several  charges  at  the  same  time. 
It  is  better  to  use  petards  one  at  a  time  and  the  best  results  are  ob- 
tained by  gradually  extending  operations,  each  explosion  producing 
results  in  the  immediate  vicinity  of  the  parts  previously  attacked  and 
following  the  line  of  rupture  determined  upon. 

An  elongated  charge  of  melinite  petards  placed  end  to  end  on  the 
ice  and  tamped  with  sand  or  blocks  of  ice  will  break  up  a  layer  of  ice 
as  thick  as  .5  meters  120  inches]. 

HIGHWAYS. 

Travel  over  a  highway  may  be  interrupted  for  an  appreciable  time 
only  by  the  destruction  of  bridges,  whose  demolition  will  be  referred 
to  hereafter.  Indeed  the  damage  done  by  blowing  up  the  roadway 
with  mines  can  generally  be  readily  repaired  and  travel  resumed  by  a 
few  hours'  work  of  a  temporary  character.  The  interruption  may, 
however,  be  serious  if  the  road  is  destroyed  on  the  side  of  a  hill,  in  a 
deep  cut,  over  marshy  ground  and,  especially,  at  the  crossings  of 
water  courses. 

When  the  road  is  on  a  side  hill,  mines  should  be  placed  towards 
the  down-hill  side.  The  charges  for  these  mines  is  found  from  the 
formula,  C=^/r  ^  (Fig.  26,  Plate  VIII)  in  which  C  is  the  weight  of 
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charges  that  are  calculated  by  one  of  the  three  formulas  that  have  been 
given  for  felling  trees.  In  order  to  make  repairs  more  difficult,  the 
supports  should  always  be  broken  off  below  the  surface  of  the  water, 
the  fuze  of  the  petard  being  invariably  placed  above  water. 

Masonry  culverts  are  destroyed  by  placing  on  the  crown  of  the  arch 
a  concentrated  charge  of  1,  6  or  15  kilograms  [2.2,  13.2  or  33  ibs.]  of 
melinite  according  as  the  thickness  of  the  arch  is  .3,  .6  or  .9  meters 
[12,  24  or  36  inches.]  These  charges  should  be  covered  or  tamped 
with  sand  or  earth  and  may  be  reduced  one-half  if  placed  in  holes  in 
the  masonry. 

To  destroy  a  metal  bridge  of  small  span  and  in  which  the  T- irons 
do  not  exceed  .3  meters  [12  inches]  in  height,  there  should  be  placed 
on  the  outside  of  each  beam  and  near  the  points  of  supports  a  charge 
of  five  petards,  arranged  obliquely  and  extending  the  full  height  of 
the  beam.  The  charge  should  be  firmly  secured  with  wire,  battens 
and  wedges. 

Suspension  bridges  may  be  destroyed  by  cutting  the  metal  suspension 
cables  at  one  end  with  petards. 

BRIDGES  AND  VIADUCTS. 

The  destruction  of  bridges  and  viaducts  produces  a  serious  inter- 
ruption of  lines  of  communication  and  is  consequently  the  most  effi- 
cacious means  of  impeding  the  enemy's  movements. 

The  roadway  or  the  arches  of  a  bridge  are  destroyed  only  when 
pressed  for  time  since  such  parts  are  easiest  to  repair.  The  piers  or 
supports  should  preferably  be  selected,  with  greater  resulting  injury. 
The  piers  are  less  difficult  to  demolish  than  the  abutments  (the  sup- 
ports of  the  bridge  upon  the  two  banks.) 

TIMBER   BRIDGES. 

When  the  bridges  are  very  light,  and  have  the  roadway  only  1  or  2 
meters  above  the  water,  as  is  generally  the  case  with  bridges  built 
during  campaigns,  a  charge  of  from  10  to  20  kilograms  [22  to  44  lbs.] 
of  melinite  or  of  50  kilograms  [110  lbs.]  of  gunpowder  submerged  to 
a  depth  of  2  meters  and  placed  against  one  of  the  trestles  will  gen- 
erally be  sufficient  to  throw  down  several  bays. 

The  supports  may  be  broken  either  above  the  water  with  melinite 
or  below  the  surface  by  submerged  charges  of  melinite  or  gunpowder. 
It  is  better  to  place  the  charges  below  the  surface  of  the  water  (at 
least  .5  meters)  in  order  to  avoid  the  necessity  of  tamping  and  to 
make  repairs  more  difficult. 
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If  the  bridges  are  built  upon  piling,  the  powder  charges  should  be 
placed  between  the  piles  at  a  depth  of  2  to  3  meters.  When  so  placed 
a  charge  of  50  kilograms  [110  lbs.]  of  gunpowder  will  destroy  a  bent 
composed  of  three  piles  .24  meters  [9.5  inches]  in  diameter  and  spaced 
1.4  meters  [4.6  feet]  apart. 

When  melinite  is  used  the  charge  for  each  pile  or  support  is  deter- 
mined separately,  as  in  the  case  of  trees  and  sticks  of  timber,  from  the 
formula  C  =  10ab  in  which  C  is  the  charge  in  kilograms  and  a  and  b 
are  the  breadth  and  width  in  centimeters.* 

To  obtain  simultaneous  explosions  electric  fuzes  and  exploders 
should  be  used  or  the  various  charges  should  be  connected  together  by 
the  detonating  fuze. 

The  roadway  may  also  be  destroyed  by  placing  100  kilograms  [220 
lbs.]  of  gunpowder  over  the  center  of  each  of  the  beams  that  supports 
it,  tamping  the  charge  with  earth  or  ballast.  Such  a  charge  will 
break  down  a  bridge  of  any  span. 

The  floor-beams  may  also  be  broken  with  melinite,  using  the 
formula,  Q  =  10ab,  given  above.  The  charge  should  extend  the  full 
height  of  the  beam  and  must  all  be  detonated  simultaneously. 

If  the  bridge  is  built  on  rafts  a  charge  of  25  or  30  kilograms  [55  to 
65  lbs.]  of  gunpowder,  or  half  that  amount  of  melinite,  placed  on  the 
roadway  over  one  of  the  rafts  will  be  sufficient  to  destroy  two  bays. 

If  the  supports  are  of  masonry,  but  of  small  thickness,  they  may  be 
destroyed  in  the  manner  described  for  the  demolition  of  isolated 
walls.  If  the  masonry  is  heavy  resort  must  be  had  to  the  methods 
given  below  for  masonry  bridges. 

MASONRY  BRIDGES. 

PERMANENT   ARRANGEMENTS. 

Preparations  are  usually  made  in  advance  for  the  demolition  of 
masonry  bridges.  In  such  cases  the  mines  are  established  in  the  piers  for 
the  reason  that  the  destruction  thereby  obtained  is  much  more  com- 
plete. At  the  same  time  they  should  be  placed  as  low  as  possible  in 
order  to  increase  the  difficulty  of  making  repairs.  ' 

The  permanent  systems  include  powder  chambers  and  shafts  or  gal- 
leries giving  access  to  them  (Fig.  28,  Plate  IX).  Each  chamber  has 
its  corresponding   shaft    or   gallery  but   sometimes   two   chambers  are 

*This  is  evidently  an  error  and  should  read  meters  (see  page  45).  The  correspond- 
ing formula  for  C  in  pounds  and  a  and  b  in  feet  is  C  —  2ab  or  ('  —  .014a^,  when  a  and 
b  are  expressed  in  inches. — Translator. 
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Tcached  by  the  same  shaft.  In  the  latter  case  the  chambers  are  placed 
at  the  two  extremities  of  a  gallery  that  extends  horizontally  from  the 
ix>ttom  of  the  shaft.  The  walls  of  the  shafts  and  galleries  are  pro- 
vided with  grooves  or  recesses  to  receive  transverse  pieces  of  timber 
that  are  intended  to  increase  the  resistance  of  the  tamping.  The 
latter  can  not  be  made  too  solid. 

Access  is  had  to  these  s>-stems  through  a  shaft  with  an  entrance  on 
one  side  of  the  roadway.  In  foreign  countries  powder  chambers  are 
sometimes  found  that  communicate  with  the  exterior  only  through  a 
straight  passage  that  does  not  permit  of  tamping. 

The  size  of  charges  is  not  considered  here  since  it  is  posted  near 
each  mine  chamber. 

IMPROVISED  ARRANGEMENTS. 

Geuerm!  Remarks. — If  no  preliminar>'  arrangements  have  been  made 
the  demolition  of  a  bridge  will  require  a  great  deal  of  time  unless 
access  can  be  had  to  open  spaces  that  have  evidently  been  left  in  the 
spandrels.  It  will  otherwise  be  necessary  to  attack  either  the  piers, 
abutment  or  arches.  Their  destruction  may  be  accomplished  by  the 
use  of  gunpowder  or  high  explosives  but  preferably  by  the  latter. 

DESTRUCTION   OF    PIERS. 

Piers  may  be  destroyed  with  gunpowder  by  using  ordinary  mines 
placed  on  the  center  line  of  the  pier  and  as  far  as  possible  below  the 
springing  line  of  the  arch.  The  number  of  mine  chambers  is  deter- 
mined by  fixing  upon  a  common  radius  of  rupture  for  all  of  them  and 
bf  placing  their  centers  at  such  intervals  that  the  circles  of  rupture 
described  about  these  points  will  intersect  outside  of  the  pier,  or  will 
intersect  at  least  in  the  faces  of  the  longest  sides.  The  comers  of 
the  pier  should  fall  within  the  interior  of  the  circles  of  rupture  of  the 
outside  mines.  A  simpler  method  may  be  used  and  the  pier  may  be 
divided  into  lengths  of  at  least  3  meters  [10  feetJ  and  not  more  than 
6  meters  l20  feetl.  At  the  center  of  each  section  should  be  placed  a 
mine  whose  charge  is  calculated  in  the  same  way  as  for  an  isolated 
wall.  The  amount  of  eunpowder  necessary-  may  be  estimated  at 
about  25  kilo^am:?  per  linear  meter  [17  lbs.  per  linear  foot!  of  pier. 
The  mine  chambers  are  excavated  by  the  use  of  galleries  which  are 
located  and  excavated  in  the  same  manner  as  has  been  described  above 
for  isolated  walls. 

Less  time  will  generally  be  required  it  piers  are  destroyed  by  meli- 
nite pet*irJ-s.      In  such  cascs  a  platform  is  suspended  from  the  pier  or 
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built  upon  hcMits.  The  use  of  mdinuc  dispciises  with  tKe  necessity 
of  placing  the  charges  at  the  center  of  the  pier  »kI  permits  of  good 
results  with  very  light  t»npin$r. 

When  the  pier  h^it  a  thickness  less  than  1.5  meters  [5  feet],  it  is 
better  to  place  an  elongated  charge  horizontally  along  one  face  and  as 
low  down  as  possible.  The  formula  used  in  this  case  and  wfien  the 
charge  is  nKtely  placed  in  contact  with  the  piers  is^*  [ll  C=10E', 
in  w^hich  C  is  the  charge  in  kilograms  of  melinite  per  linear  meter 
and  E  is  the  thickness  over  all  of  the  pier.  If  the  charge  is  placed  in 
a  groo\^  having  a  depth  of  .15  meters  [6  inches!  the  proper  fonnula 
is>[2lC=5E*. 

For  piers  having  a  thickness  greJter  than  1.5  meters  l5  feet]  it  is 
iiecessar>  t\>  employ  concentrated  chai^res  located  entirrhr  within  the 
ma^>nr\  and  tamped.  The  charges  for  such  mines  are  calculated 
ftxcwn  the  formula,*  [3l  C =5Jfr  *,  in  which  k  is  the  distance  <rf  the  charge 
frtim  the  mo$t  distant  face  of  the  pier,  the  distance  lietinccn  any  two 
mines  heii^  21.  Simultaneous  explosions  are  obtained  by  using  the 
detonating:  fu#e. 

Di^TRixnriox  or  abit^mexts. 

The  most  expeditious  method  of  dessrwii^  brid|?r  afentnjems  is  to 
esrablish  mine  chambeTS  b>  usii^  a  miner's  dnU^  tlie  dumliefs  being: 
located  j^N^ot  .4  metess  [16  iitches]  tram  the  interior  isKe  ol  ti^ 
jd^ttnent.  for  the  lea^^i)  tKm  the  forcn«tkin  ot  these  dumbcis  is 

somewhat  diAonh  m  direct  contact  with  the  aMfionry  iFig«  29^ 
Plate  Vm^. 

TW  powder  chat^^  ts  calculated  tiom  the  K!«wmla,^  l4l  C=30E*, 
m  w^ich  £  TS  the  thickness  ot  the  masaonrv.  CMiiunhr  two  Hiittcs 
aie  etny^kn^Na.  one  hr^Tm  piacec  :n  each  ot  the  jmgies  Kaww.d  W  tiie 
race  and  the  tw\>  w  :Turs  «nt  the  aSutmem  Ti^.  ^X  Kate  VHIK 

W*he«  sui&ot-w:  i:Tr>e  ;s  ava;*aKk'  the  mine  c^uwiWis 
j^":i«5  the  mterror  tace  o5  the  aSwroiewt  as  iow  ^oww  as 
taccnyoi  w  .th  earth  or,  t  fk^ssiSie.  S*ir>ec  .Ji  rhe  irutsacoin  kseSI.  In 
SiK^h  cases  the  r»>es  Ji  %*:  *k^^  aSc^T  tor  rera  ti:i^  walk  AanM  We 
>o!i4>w^.  ^ 

^^^>*r^  ^ti;v«*'jeT  rji  r^v-c  a\-a-»a>?c  ejon^airei  c-har|!eso!t  meiwiTte 
sihv-uiW    >r  T^>ac^   a:   rS?  Srcrorr  v-^  a  rrerK^^-,  exca^arec  Wlimd  Hie 


y  

Execution  of  Demolitions  JVith  Explosives  55 


abutment  wall  and  carried  along  its  entire  length.  The  earth  ex- 
cavated from  the  trench  will  serve  for  tamping  (Fig.  31,  Plate  VIII). 
In  such  cases  the  charge  per  linear  meter  is  calculated  from  the 
formula,*  [5]  C  =  1.25E'.  The  method  and  the  formula  given  above 
for  piers  less  than  1.5  meters  thick  may  also  be  employed. 

DESTRUCTION  OF  ARCHES. 
.  To  destroy  the  arches  of  a  bridge  a  trench  at  least  .5  meters  deep' 
should  be  excavated  above  the  center  of  the  arch  and  charged  with 
150  to  200  kilograms  [330  to  440  pounds]  of  gunpowder,  that  should 
be  tamped  with  earth,  stone,  ballast,  rails,  etc.  The  charge  should 
be  increased  near  the  parapets,  where  the  resistance  of  the  masonry  is 
the  greatest. 

The  charge  of  gunpowder  may  be  replaced  by  an  elongated  charge 
of  7  kilograms  of  melinite  per  linear  meter  [4.5  pounds  per  linear 
foot].  It  is  advisable  to  make  at  intervals  of  2  meters  small  trenches, 
perpendicular  to  the  main  trench  and  about  1.5  meters  long,  charging 
these  transverse  trenches  also  with  melinite.  The  formula,*  [3] 
C  =  5/r  ^,  may  also  be  used. 

J  When  time  is  pressing,  an  arch  of  a  bridge  may  be  destroyed  by 
placing  under  the  intrados  a  charge  o'f  300  or  400  kilograms  [660  to 
880  pounds]  of  gunpowder,  supported  in  any  practical  manner  in  con- 
tact with  the  arch.  A  charge  of  50  kilograms  [110  pounds]  of  meli- 
nite will  produce  an  equal  result. 

An  arch  may  be  broken  down  at  the  haunches  or  at  the  center  by 
high  explosives  without  tamping.  In  such  cases  the  formula,  t[6] 
C  =  50/r^,  is  applicable  to  concentrated  charges  and  the  formula, 
t[7]C  =  10/r^,  gives  the  amount  per  linear  meter  for  elongated 
charges. 

The  powder  may  also  be  simply  placed  in  a  pile  upon  the  pavement 
of  the  bridge  above  the  center  of  the  arch.  Three  piles  of  100  kilo- 
grams [220  pounds]  each  will  destroy  an  arch  having  a  thickness  of  2 
meters  at  the  center.  The  charges  should  be  covered  with  balks, 
planks,  sandbags,  etc.,  so  as  to  form  a  light  tamping.  The  three 
separate  piles  must  be  exploded  simultaneously. 

When  but  a  small  amount  of  gunpowder  is  available,  two  trenches 
should  be  excavated  at  the  haunches  of  the  arch  and  carried  down  to 
the  extrados.     At  the  bottom  of   one  of   these   trenches   two  or  three 

*See  foot-note  on  page  54. 

tFor  C  in  pounds  and  E  in  feet  these  formulas  become  [6]  C  =3^"  andf7]  C  — .18A*. 
— Translator. 
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mines,  each  containing  12  to  15  kilograms  [26  to  33  pounds]  of  pow- 
der, should  be  placed  and  tamped  with  any  available  material. 

IRON  AND  STEEL  BRIDGES. 

TRUSS   BRIDGES. 

The  use  of  gunpowder  requires  ver>*  large  charges  and  a  heavy  tamp- 
ing that  is  difficult  to  realize  in  campaign.  For  these  reasons  high 
explosives  are  exclusively  used  for  the  demolition  of  iron  and  steel 
bridges.  In  destroying  such  bridges  the  trusses  are  generally  selected 
as  the  point  of  attack.  It  is  necessarj-  to  break  all  of  the  longitudi- 
nal pieces  in  one  cross-section  of  the  truss  but  the  web  members  may 
be  neglected.  In  practice  it  is  customarj-  to  make  the  break  obliguely, 
in  the  fonn  of  a  scarf,  in  order  to  facilitate  the  fall  of  the  girders 
after  the  explosion.  Points  should  be  selected  where  the  metal  is 
thinnest  and  where  the  ends  of  the  fallen  truss  will  not  be  serviceable 
as  supports  for  subsequent  repairs.  The  selection  of  the  cross-section 
is  based  upon  these  principles. 

The  cross -sect  ion  of  rupture  should  be  located  1  or  2  meters  from 
the  points  of  support  (abutments  or  piers),  for  the  reason  that  at  the 
ends  of  the  bridge  the  metal  is  generally  thinner  and  the  charges  can 
be  more  readily  placed. 

In  any  cross-section  of  rupture  the  charge  should  be  varied  from 
point  to  point  according  to  the  character  of  the  metal,  its  thickness 
and  as  to  whether  the  plates  have  a  full  section  or  are  riveted.  As  a 
general  rule,  the  number  of  petards  in  each  element  of  a  charge  de- 
signed to  break  a  plate  of  steel  or  iron  will  be  equal  to  the  thickness 
of  the  plate  in  centimeters.  The  following  table  gives  a  general  idea 
of  the  number  of  petards  required: — 
Thickness  over  rivets,  1  cm.  2  cm.  3  cm.  4  cm.  5  cm. 


VI        i  i  J      ^  iron,  1  3  5  8  14 

No.  of  ro>vs  of  petarJs.  ,  ^j^^.,  ,  4  6  10  16 

Charges  should  be  placed  as  closely  as  jx^ssible  in  contact  with  the 
metal.  The  heads  of  rivets  should  he  blown  off,  since  it  will  other- 
wise  be  necessar>  to  add  the  thickness  of  these  rivet  heads  to  that  of 
the  metal.  Moreover,  all  char^*s  should  be  as  well  covered  as  possi- 
ble with  planks  to  fonn  a  tamping:. 

The  general  formula  for  brt*akini:  pieces  of  metal  is,  C  =  ,0003«i*, 
in  which  a  is  the  smaller  dimension,  in  meters,  of  a  rectangular  cross- 
section  of  the  piece,  and  f  is  the  l.^r^zt^r.  Khe  len^h  of  the  char]gc 
should  he  equ,il  to  f  *   (sicK 
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To  obtain  the  complete  rupture  of  a  beam  all  the  elements  of  the 
charge  should  be  detonated  simultaneously  and  should  therefore  be  con- 
nected by  rows  of  petards  or  by  a  detonating  fuze.  If  explosives  are 
not  available  the  piers  or  abutments  may  be  destroyed,  but  in  such 
cases  the  trusses  remain  intact  and  repairs  may  be  easily  made. 

SUSPENSION   BRIDGES. 

The  towers  supporting  the  cables  of  a  suspension  bridge  may  be 
blown  down  with  petards,  following  the  methods  described  above  for 
the  destruction  of  masonry  bridges.  The  cables  or  chains  may  be 
also  cut  with  melinite,  and  the  size  of  the  charge  may  be  determined 
from  the  formula,  C- 3//^,  in  which  C  is  the  charge  in  grams  and  d 
is  the  diameter  of  the  cable  in  centimeters. 

RAILROADS. 

Since  railroads  are  employed  almost  exclusively  for  strategic  com- 
munications alone  there  is  little  gained  in  field  operations  by  causing 
interruptions  of  traffic  of  only  short  duration.  Nevertheless,  the  de- 
struction of  the  roadbed  proper  by  explosives  may  prove  to  be  of  great 
service  in  many  cases.  These  damages  may  include  the  blowing  up 
of  abridge,  the  destruction  of  considerable  length  of  the  roadbed  or 
of  special  points,  such  as  junctions  and  crossings. 

RAILS. 

Two  petards  will  be  sufficient  to  break  a  rail  of  either  iron  or  steel 
and  of  any  shape. 

These  breaks  may  be  made  either  single  or  double,  depending  upon 
the  amount  of  time  available  and  the  orders  received  relating  to  the 
work.  In  making  a  sing^le  break  the  location  of  the  charge  should  be 
first  prepared  by  uncovering  the  rail  in  the  space  between  two  con- 
secutive cross  ties.  Two  petards  should  be  then  placed  lengthwise, 
one  upon  the  other,  and  applied  closely  to  the  web  of  the  rail  im- 
mediately above  the  base  (Fig.  32,  Plate  IX).  They  should  be 
firmly  secured  in  this  position  by  a  lashing  around  the  rail,  by  ballast 
or  by  any  other  means,  particularly  in  the  case  of  double-headed  rails. 
One  of  the  petards  should  be  primed  with  a  slow  fuze  and  the  tamp- 
ing completed  by  covering  the  charge  and  a  part  of  the  Bickford  fuze 
with  earth.  After  having  ignited  the  fuze  the  party  should  with- 
draw about  100  meters  up  the  track.  The  break  will  be  about  .4  or 
.5  meters  in  length. 
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When  the  rails  are  of  the  T-head  pattern  the  rail  and  a  cross  tie 
can  be  both  broken  at  the  same  time  by  applying  to  the  rail,  im- 
mediately above  the  tie,  a  charge  of  four  petards  formed  by  the  super- 
position of  two  charges  such  as  have  just  been  described,  firmly 
lashed  together.  The  tie  will  be  cut  and  the  break  in  the  rail  will 
be  about  1  meter  long. 

The  damage  produced  by  a  single  break  is  not  always  sufficient, 
however,  to  cause  a  derailment  and  it  is  better  therefore  to  make  two 
single  breaks,  that  is  to  say,  a  double  break.  This  is  accomplished  by 
placing  on  opposite  sides  of  the  same  cross  tie  and  at  a  distance  of 
1.5  meters  from  each  other  two  charges  of  two  petards  each.  One  of 
these  charges  is  placed  on  the  interior  of  the  rail  and  the  other  on  the 
exterior  (Fig.  33,  Plate  X).  The  two  charges  should  be  connected 
by  a  detonating  fuze  and  only  one  of  them  need  be  primed.  In  this 
manner  two  single  breaks  are  produced  simultaneously  and  about  1.8 
meters  of  the  rail  will  be  destroyed.  Two  charges,  placed  as  just 
described,  constitute  a  couple  de  cavalerie. 

If  detonating  fuze  is  not  available  the  two  charges  should  be  primed 
with  fuzes  that  should  be  of  the  same  length  and  that  should  be 
lighted  at  the  same  time.  It  is  also  essential  to  firmly  secure  the 
charges  against  the  rail,  since  a  failure  of  the  two  charges  to  explode 
simultaneously  might  lead  to  the  displacement  of  the  slower  charge 
and  a  material  decrease  in  its  effect  upon  the  rail. 

When  a  more  extensive  destruction  is  desired  a  couple  of  two 
charges,  each  composed  of  two  petards,  may  be  placed  on  each  side  of 
a  rail  joint  as  has  just  been  described,  and  the  operation  may  be  re- 
peated at  the  next  joint.  With  T-headed  rails  two  charges  of  four 
petards  each  may  be  used  for  breaking  simultaneously  both  the  rail 
and  the  tie  as  has  been  described  above.  The  two  charges  should  be 
placed  upon  two  ties  that  are  not  adjacent  to  each  other. 

TRACK   DEMOLITIONS. 

A  single  break  of  a  track  is  obtained  by  placing  opposite  each  other  upon 
both  1  i  nes  of  rai  Is  two  of  the  charges  previously  descri bed  for  si  ngle  breaks. 

A  double  break  is  effected  by  two  double  break  charges  (Fig.  34, 
Plate  X).  In  both  cases  one  charge  only  is  primed,  but  the  two 
charges  are  connected  by  a  detonating  fuze. 

FOREIGN    RAILROADS. 

The  methods  described  above  for  producing  single  and  double  breaks 
of  rails  and  tracks  may  be  applied  to  foreign  systems.      Some  foreign 
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tracks  are,  however,  more  difficult  to  destroy  than  the  French  rail- 
ways. It  will  be  necessary,  therefore,  to  sometimes  substitute  for 
charges  of  two  petards  larger  groups  of  three,  four  or  five  petards 
properly  placed.  It  will  always  be  necessary  to  determine  the  size  of 
the  charges  required  from  the  character  and  solidity  of  the  roadbed  in 
each  particular  case. 

DEMOLITION   OF   A   LENGTH  OF  TRACK. 

The  destruction  of  a  considerable  length  of  track  may  be  accom- 
plished by  placing  upon  each  line  of  rails  at  ^very  third  joint  a  couple 
of  charges  so  arranged  that  each  couple  includes  a  rail  joint.  These 
joints  should  not  be  opposite  each  other  (Fig.  35,  Plate  X).  Ten 
couples  arranged  in  this  manner  will  damage  the  track  over  a  distance 
equal  to  15  rail  lengths.  All  of  the  charges  should  be  connected  to- 
gether by  a  detonating  fuze,  only  one  end  of  which  need  be  ignited. 

If  a  detonating  fuze  is  not  to  be  had,  each  couple  should  be  primed 
with  a  Bickford  fuze  whose  length  should  be  sufficient  to  give  the 
men  ample  time  to  withdraw,  and  should  be  such  as  to  make  the  ex- 
plosions absolutely  simultaneous. 

A  working  party  of  12  men  can  do  this  work  in  15  minutes. 

CROSS  TIES. 

When  a  cross  tie  is  to  be  broken  the  ballast  should  be  removed  from 
it  at  the  point  selected  for  placing  the  charge.  The  charge  should 
consist  of  four  petards  and  be  placed  against  the  rail. 

To  cause  a  double  break  (two  cross  ties)  two  charges,  composed  of 
four  petards  each,  should  be  placed  along  the  inside  of  the  rail  upon 
two  ties  that  are  not  adjacent  to  each  other  (Fig.  36,  Plate  X).  The 
ballast  should  be  removed  from  beneath  the  tie  directly  under  the 
charge.  The  explosion  of  these  charges  will  destroy  the  two  ties  on 
which  they  are  placed  and  will  produce  a  break  2.4  meters  long.  If 
the  track  is  laid  with  double  headed  rails  the  chairs  will  prevent  the 
charge  being  placed  in  contact  with  both  the  rail  and  the  ties.  A 
charge  of  four  petards  will  break  the  tie  and  the  chair  but  will  leave 
the  rail  intact. 

SPECIAL  POINTS. 

A  switch  may  be  destroyed  by  placing  a  charge  of  two  petards  be- 
tween and  in  contact  with  the  moveable  rail  of  the  switch  and  the 
rail  of  the  main  line.  The  destruction  may  be  made  complete  by 
breaking  the  switch  lever  with  one  petard  (Fig.  37,  Plate  XI). 
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A  railroad  frog  may  be  destroyed  by  detonating  simultaneously  two 
charges  of  3  petards  each,  one  of  the  charges  being  placed  at  the  point 
of  the  frog  and  the  other  at  the  angles  of  the  guard  rails  that  enclose 
this  point. 

Both  tracks  at  a  junction  point  may  be  destroyed  by  placing  three 
or  four  petards  between  the  wing  rails  and  the  point  of  the  frog  (Fig. 
38,  Plate  XI),  at  the  point  wheie  the  thickness  of  metal  is  double 
that  of  the  rail.  Two  other  charges  of  two  petards  each  should  be 
applied  in  the  usual  manner  to  the  adjacent  rails  at  the  point  where 
these  two  rails  have  the  least  distance  between  them. 

A  turntable  may  be  destroyed  by  rotating  it  slightly  so  that  its  rails 
are  not  in  line  with  those  of  the  track  and,  after  raising  a  part  of  the 
floor,  detonating  a  charge  of  two  petards  upon  the  roller  ring  or  a 
charge  of  four  petards  in  contact  with  the  axis  of  the  table. 

A  rotating  draw  span  may  be  destroyed  by  a  charge  of  two  petards 
placed  upon  a  pinion,  cog  wheel,  the  rollers  or  the  roller  ring. 

The  Saxby  maneuvering  mechanism, the  signals,  etc.,  may  be  broken 
by  a  charge  of  one  or  two  petards.  The  fixed  part  of  the  signals  may 
be  disabled  by  a  petard  placed  upon  the  axis  of  rotation.  The  dam- 
age may,  however,  be  limited  to  cutting  the  connecting  wire  or 
chain,  by  means  of  which  the  disk  is  operated  from  a  distance,  and 
by  removing  this  mechanism. 

ROLLING   STOCK,    ETC. 

The  detonation  of  1  petard  placed  against  the  plates  of  a  tank  will 
be  sufficient  to  cause  a  break  at  the  point  of  contact  and  to  make  a 
hole  having  a  diameter  of  .1  meters.  The  rifle  bullet,  model  of  1886, 
will  also  penetrate  such  plates. 

To  disable  entirely  these  tanks  the  valve  mechanism  should  be  de- 
stroyed. This  may  be  ordinarily  accomplished  quickly  by  breaking 
the  cover  to  the  chamber  in  which  this  valve  is  placed  under  the 
tank.  Two  petards  will  also  be  sufficient,  if  properly  placed,  to 
break  the  elbow  between  the  valve  and  the  standpipe  or  the  supply 
and  discharge  pipes. 

The  character  of  the  work  to  be  done  in  disabling  a  locomotive 
will  depend  upon  whether  the  damage  is  to  be  only  temporary  or  is 
to  be  more  serious.  In  the  first  case  it  will  only  be  necessary  to  burst 
several  boiler  tubes  by  detonating  in  each  tube  one  petard  if  the  ma- 
chine is  cold,  access  being  had  to  these  tubes  through  the  door  upon 
the  front  of  the  locomotive. 


Pi  J.  38 
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Better  results  may  be  obtained  by  breaking  a  connecting  rod  with 
a  charge  of  three  petards,  and  this  damage  can  be  accomplished 
even  when  the  machine  is  fired  up.  The  throttle  valve  or  the  in- 
jector may  also  be  destroyed  by  a  charge  of  two  petards. 

In  the  second  case  each  connecting  rod  should  be  broken  by  four 
petards  placed  upon  the  crank  bearing.  The  cylinders  should  be  de- 
stroyed by  a  charge  of  five  petards  placed  in  close  contact  with  them 
at  some  point,  and  petards  should  be  detonated  upon  the  eccentrics  of 
the  valve  gear,  lubricators,  springs,  suspension  rods,  etc. 

A  tender  may  be  disabled  by  rupturing  the  water  tank  with  one  or 
two  petards  placed  on  each  side  or  on  the  stems  of  the  feed  water 
valves.  A  carriage  may  be  disabled  by  detonating  three  petards  be- 
tween the  axle  box  and  the  band  that  holds  together  the  leaves  of  the 
spring.     One  petard  will  break  an  axle  or  a  coupling  hook. 

GENERAL  REMARKS  UPON  THE   DESTRUCTION  OF  RAILROADS. 

As  has  been  previously  stated,  special  or  particular  points  should  be 
selected  for  demolitions,  such  as: — 

1.  Exterior  rails  on  curved  sections,  where  the  centrifugal  force 
will  naturally  tend  to  produce  a  derailment. 

2.  Deep  cuts,  for  the  purpose  of  producing  a  considerable  obstruc- 
tion when  a  derailment  takes  place. 

3.  Turnouts,  junctions  and  crossings. 
•4.     Turntables  and  switches. 

Without  destroying  important  bridges  or  tunnels  such  damage  may 
be  done  as  will  require  a  great  deal  of  time  for  repairs,  and  during 
this  time  the  service  of  the  road  will  be  suspended.  Minor  demoli- 
tions are  always  employed  at  the  beginning  of  a  campaign  in  order  to 
hinder  the  concentration  of  troops  and  later  on  are  used  for  the  pur- 
pose of  preventing  quick  access  to  a  point  that  requires  protection,  a 
tunnel  that  should  be  preserved  or  a  station  occupied  as  a  post.  They 
are,  therefore,  a  sort  of  accessory  defense  and  a  means  of  preventing 
surprises. 

TUNNELS. 

Serious  interruption  of  railroad  traffic  can  be  accomplished  only  by 
the  destruction  of  tunnels  and  important  bridges,  whose  repair  or  re- 
placement will  be  difficult  and  require  much  time.  It  is  ordinarily 
impossible  to  use  high  explosives  for  the  destruction  of  tunnels,  on 
account  of  the  large  quantity  that  would  be  required.  Should  such 
explosives  be   used,  however,  the   amount  of   the   charge  may  be   de- 
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termined  from  the  formula,  C  =  4H^,  in  which  H  is  the  distance  in 
meters  from  the  charge  to  the  interior  face  of  the  tunnel.  Even  with 
gunpowder  it  is  possible  to  only  partially  destroy  tunnels  with  impro- 
vised works,  especially  when  they  are  excavated  through  rock.  The 
damage  is  therefore  generally  limited  to  blowing  up  the  portals,  the 
most  accessible  parts.  Under  stress  of  circumstances  the  work  may 
be  even  restricted  to  the  destruction  of  the  portal  furthest  from  the 
enemy,  thereby  requiring  him  to  travel  the  entire  length  of  the  tun- 
nel in  order  to  clear  the  obstructed  end. 

The  speediest  demolition  with  improvised  works  may  be  obtained 
by  placing  three  mines,  the  first  of  which  should  be  charged  with 
1,000  kilograms  and  located  above  the  arch,  20  or  25  meters  from  the 
face  of  the  portal  and  6  meters  from  the  intradosof  the  tunnel.  The 
other  two,  containing  600  kilograms  each,  should  be  placed  behind 
the  two  side  walls,  15  or  20  meters  from  the  face  of  the  portal,  4  meters 
above  the  rail  and  about  5  meters  from  the  interior  face  of  the  walls. 
These  are  known  as  mines  for  partial  demolition  (Fig.  39,  Plate  XI). 

Mines  for  total  demolitions  are  located  well  within  the  tunnel  and 
include  five  charges,  of  which  four  contain  600  kilograms  each  and 
are  placed  behind  the  sidewalls,  while  the  fifth  contains  1,000  kilo- 
grams and  is  placed  above  the  arch  (Fig.  40,  Plate  XI). 

A  charge  of  10,000  kilograms  of  gunpowder  may  also  be  placed 
underneath  the  tunnel  near  its  central  point  and  close  to  the  lining. 
Such  a  charge  may  be  replaced  by  2,000  kilograms  of  melinite. 

A  temporary  obstruction  may  be  produced  by  dropping  into  the  air 
shafts  any  material  that  may  be  readily  accessible. 

HOUSES. 

A  house  of  ordinary  size  may  be  demolished  by  placing  on  the 
ground  floor  a  charge  of  melinite  amounting  to  500  grams  per  cubic 
meter  of  interior  contents,  all  of  the  openings  having  been  closed. 
This  charge  may  be  placed  in  one  or  more  heaps,  depending  upon  the 
arrangement  of  the  house.  When  several  charges  are  used  they  should 
be  exploded  simultaneously. 

Elongated  charges  of  1.5  kilograms  per  linear  meter  may  also  be 
used  at  the  foot  of  the  partition  walls  or  the  panels  between  open- 
ings.    All  openings  should  also  be  closed  in  this  case. 

The  walls  may  also  be  breached  from  the  outside  by  an  elongated 
charge  of  4  kilograms  of  melinite  per  linear  meter.  When  gun- 
powder is  used,  with  a  limited  supply  of   powder  and  plenty  of  time, 
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the  charges  should  be  placed  in  the  panels  between  openings  and  their 
size  determined  by  the  formulas  previously  given  for  isolated  walls. 
If,  on  the  contrary,  there  is  plenty  of  powder  available  and  very  little 
time,  the  charge  necessary  for  a  total  demolition  is  determined  and 
mine  chambers  are  dispensed  with.  After  determining  the  charge  in 
this  manner,  it  is  increased  by  one-half  and  placed  in  a  cellar  or  on 
the  ground  floor  in  several  heaps  connected  by  trains  of  powder.  All 
the  openings  should  be  closed.  The  amount  of  the  charge  can  also 
be  calculated  in  this  case  by  dividing  the  length  of  the  front  and  side 
walls  by  6  or  8  times  the  thickness,  e,  of  the  thickest  of  these  walls 
and  multiplying  the  quotient  by  a  weight  equal  to  22^^.  When  the 
walls  are  thick  or  the  buildings  arched  the  mines  should  be  placed,  as 
previously  described  for  isolated  walls,  in  the  foundations  under  the 
corners  and  the  panels  between  openings.  Shafts  may  also  be  ex- 
cavated to  a  point  below  the  foundations. 

The  walls  may  be  also  breached  from  the  exterior  by  placing  along 
the  foot  of  them  sacks  of  powder  forming  a  charge  of  15  to  20  kilo- 
grams per  linear  meter.  The  destruction  of  a  group  of  houses  may  be 
eflfected  by  using  fire  in  connection  with  large  amounts  of  gunpowder. 

FIELD   WORKS. 

To  destroy  rapidly  a  field  work  of  which  we  have  control  it  is 
necessary  only  to  prepare  in  the  parapet  a  mine  with  a  chamber  large 
enough  to  contain  150  kilograms  of  gunpowder. 

INFERNAL    MACHINES. 

The  destruction  of  the  enemy's  bridges  when  it  is  not  possible  to 
get  near  to  them  may  be  attempted  by  setting  adrift  in  the  current  of 
the  stream  either  infernal  machines  or  buoyant  mines  containing  ex- 
plosive charges  and  so  designed  as  to  explode  the  instant  they  reach 
the  bridge.  Different  methods  are  employed  to  fire  the  charge.  One 
of  the  simplest  methods  is  to  use  a  form  of  alarm  clock  so  arranged 
as  to  release  at  the  proper  moment  a  spring  placed  above  a  percussion 
cap.  Use  may  be  also  made  of  a  rod  attached  to  the  machine  in  such 
a  way  that  it  will  oscillate  upon  striking  the  flooring  of  the  bridge, 
the  oscillation  being  transmitted  in  such  a  way  as  to  fire  the  charge. 

In  another  method  two  casks  are  placed  one  within  the  other  with 
an  interval  between  them  that  is  filled  with  potters*  clay  or  some 
other  impermeable  material.  The  gunpowder  or  other  explosive  for 
the  destruction  of   the  bridge  is  placed  within  the  inner  cask.     The 
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charge  is  proviiletl  either  with  a  detonator  primed  with  a  Bickford 
tuze  or  with  a  slow  fuze. 

All  of  these  machines  have  the  disadvantage  of  being  easily  avoided 
b\  means  of  booms  or  pile  barricades  that  deflect  them  from  the 
bridge*  or  by  guard  boats  that  perform  the  same  duty. 

Works  of  this  character  can»  moreover,  be  prepared  at  leisure,  and 
there  is  no  necessity  of  going  further  into  the  subject  at  this  time. 

WORKS   FOR  THE   IMPROVEMENT   OF   NAVIGATION. 

Should  it  become  necessary  to  interrupt  navigation  upon  a  stream 
it  may  be  accomplished  by  destroying,  by  the  method  previously  de- 
scribed, the  various  works  used  for  its  improvement,  such  as  dams, 
weirs^  dikes,  locks,  etc.  Navigation  may  also  be  obstructed  by 
sunken  boats,  booms  and  other  obstacles  of  the  same  character.  Ob- 
structions of  the  latter  character  may  be  removed  by  means  of  tor- 
IKdocs  or  submerged  mines  when  navigation  is  to  be  resumed. 

AUTOMATIC   MINE. 

The  insurgents  in  Cuba  employed  a  very  simple  machine  for  auto- 
matically exploding  a  mine  under  a  moving  train.  The  following 
description  of  this  machine,  known  as  the  Roque  torpedo,  is  taken 
from  the  Alemorial  de  Ingenioros  of  February,  1898.  It  was  success- 
fully used  on  several  occasions. 

A  ratchet  wheel,  R,  is  mounted  loosely  upon  an  axis  formed  by  a 
flat  headed  wood  screw,  V,  and  within  a  wooden  box  with  a  move- 
able cover  (Fig.  41,  Plate  XII).  The  rod,  T,  carries  a  pawl  and  has 
a  motion  in  a  groove  parallel  to  the  plane  of  the  wheel,  the  spring, 
C,  opposing  the  motion  of  the  rod  and  pawl.  The  passage  of  the  car 
wheels  in  succession  over  the  rod,  T,  gives  it  a  reciprocating  rectili- 
near motion  that  is  transformed  into  a  progressive  rotation  of  the 
ratchet  wheel,  R,  by  means  of  the  pawl,  D.  When  this  wheel  has 
advanced  a  certain  number  of  teeth,  the  lug,  E,  comes  in  contact 
with  the  trigger,  F,  and  depresses  it,  releasing  the  catch,  G,  of  the 
firing  pin,  P,  which  is  driven  by  a  spiral  spring  against  the  primer,  I. 
The  explosion  is  communicated  to  a  charge  placed  under  the  ballast. 

The  machine  cah  be  regulated  so  as  to  produce  the  explosion  after 
the  passage  of  n  wheels.  For  this  purpose  the  teeth  of  the  ratchet  wheel 
are  numbered  from  a  point  corresponding  to  the  lug,  E.  Before  the 
explosion  can  be  produced  the  wheel  must  be  revolved  so  as  to  bring 
the  tooth  marked  n  opposite  the  end  of  the  catch,  G. 
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To  the  top  of  the  box  is  secured  a  strap  of  iron  that  is  bent  up  at 
both  ends  so  as  to  enclose  the  base  of  the  rail,  to  which  it  is  attached 
by  means  of  a  wedge  (Fig.  42,  Plate  XII). 
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CHAPTER  VI. 

CONCLUSION. 

THE   IMPORTANCE  OF   DEMOLITIONS. 

As  a  general  conclusion,  it  must  be  acknowledged  that  the  destruction 
of  obstacles  in  campaign  will  be  of  more  importance  than  heretofore, 
mainly  for  the  reason  that  high  explosives  have  rendered  more  easy  the 
execution  of  demolitions  on  a  very  large  scale.  It  should,  however,  at 
the  same  time  be  stated  that  the  necessary  steps  have  not  been  generally 
taken,  for  making  available  the  means  necessary  for  executing  these  demo- 
litions with  modern  methods. 

Indeed,  reference  has  been  previously  made  to  the  fact  that  in  the  in- 
fantry and  cavalry  only  special  men  in  very  limited  numbers  receive 
suitable  instruction  in  this  work  and  that  the  means  for  this  instruction, 
explosives,  are  too  parsimoniously  issued. 

Moreover,  the  general  rules  and  the  principles  to  be  followed  in  such 
work  are  too  vague  and  too  widely  scattered.  Under  article  108  of  the 
regulations  for  troops  in  campaign,  and  under  the  provisional  instructions 
of  December  24,  1896,  for  cavalry  in  campaign,  a  detachment  com- 
mander who  is  entrusted  with  the  execution  of  a  demolition  divides  his 
detachment  into  two  parts  upon  arriving  at  the  given  location,  but  no  in- 
formation or  general  instructions  are  given  with  regard  to  the  disposition 
to  be  made  of  these  two  parties.  The  most  important  of  these  two  parties 
is  entrusted  with  the  security  of  the  command  and  the  other  with  the 
execution  of  the  demolition,  in  which  it  must  act  according  to  circum- 
stances. 

PRACTICAL    KNOWLEDGE. 

It  is  important,  therefore,  that  detachment  commanders  should  be  in- 
formed as  to  the  results  that  may  be  obtained  with  the  means  at  their  dis- 
posal and  as  to  the  methods  to  be  followed  in  executing  demolitions  that 
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may  be  entrusted  to  them.  It  is  essential  that  all  officers  should  be  as 
fully  informed  as  possible  upon  the  effects  of  explosives  and  of  the  methods 
of  executing  demolitions,  but  it  is  still  more  important  that  they  should 
have  such  practical  experience  in  this  work  as  will  create  a  personnel 
thoroughly  trained  in  its  supervision  as  well  as  in  its  execution.  Opera- 
tions of  this  character  should  be  as  familiar  as  any  other  drill  and  to  the 
largest  possible  number  of  men.  They  occur  almost  every  day  during  a 
campaign  and  it  is  necessary  that  they  should  be  executed  readily,  acting 
accordini  to  circumstances^  and  with  the  widest  possible  previous  study  of 
all  of  such  circumstances  as  are  apt  to  be  found  in  actual  service. 

For  these  reasons  and  for  assuring  the  instruction  of  the  men,  Austria 
requires  the  execution  annually  by  each  company  of  engineers  and  of 
pioneers  of  a  drill  for  the  demolition  of  an  iron  bridge  under  campaign 
conditions,  using  simulated  charges  and  appliances.  Moreover,  each  in- 
struction district  is  provided  with  wooden  models  of  various  types  of  iron 
bridges  with  charges  and  firing  connections  in  place,  all  of  full  size. 

This  system  should  be  followed  for  all  troops  that  may  be  required  to 
execute  demolitions  in  order  that  they  may  become  acquainted  with  con- 
ditions approaching  as  nearly  as  possible  to  those  with  which  they  will 
actually  have  to  do  and  at  no  great  resulting  expense.  Nevertheless, 
actual  practice  is  indispensable  and  this  has  been  very  efficiently  provided 
for  in  cavalry  regiments,  which  have  at  their  disposal  the  necessary  material 
for  instruction  in  barracks  and  during  maneuvers  and  are  also  provided 
with  petards,  detonators,  etc.,  for  executing  annually  the  actual  firing  of 
charges. 

DISTINCTIONS  TO  BE   MADE   AS  TO   DEMOLITIONS. 

In  conclusion  it  is  essential  to  note  the  following  marked  differences  in 
the  different  demolitions  that  may  arise  in  campaign: — 

1.  Demolitions  of  slight  importance  and  of  daily  occurrence,  such  as 
the  cutting  of  a  highway  or  railroad,  the  re-establishment  of  communica- 
tions, the  breaching  of  a  line  of  works  requiring  very  few  men,  the  placing 
of  a  few  charges  under  conditions  of  little  difficulty  and  such  as  can 
be  executed  by  troops  of  all  arms  who  have  been  previously  and  suitably 
instructed  in  this  special  work. 

2.  Demolitions  of  important  structures  which  can  be  executed 
only  by  engineer  troops  or  at  least  under  the  direction  of  engineer  officers. 

As  a  matter  of  fact,  the  first  are  much  more  common,  but  cases  may 
arise  in  which  the  troops  entrusted  with  their  execution  have  not  the 
necessary  facilities.     For  instance,  a  cavalry  scouting'  party  may  not  be 
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equipped  for  the  execution  of  important  demolitions  in  advance  of  the 
army.  It  would  therefore  become  necessary  to  attach  to  them  at  such 
times  detachments  of  engineers  provided  with  the  necessary  appliances 
and  the  speediest  means  of  transportation  for  reaching  the  desired  points. 
There  should  perhaps  be  organized  for  such  work  either  mounted  detach- 
ments of  engineer  pioneers  or  at  least  bicycle  detachments. 

An  endeavor  has  been  made  to  group  together  and  to  properly  arrange 
in  the  best  possible  manner  everything  relating  to  this  important  question 
of  demolitions,  making  use  of  all  official  and  other  documents  that  have 
appeared  upon  the  subject.  A  close  study  of  the  subject  has  made  it 
apparent  that  while  a  great  deal  of  attention  has  been  given  to  the  means 
of  reaching  a  solution  there  is  room  perhaps  for  improvements  in  the 
equipment  of  existing  organizations  by  the  addition  of  many  indispensable 
adjuncts.  A  pronounced  advance  in  this  direction  has  been  made  for 
cavalry  regiments,  and  very  beneficial  results  would  no  doubt  be  had  by 
extending  the  same  facilities  to  the  infantry. 
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THE  EFFECT  OF  TWO-YEAR  SERVICE 
ON  THE  ENGINEER  TROOPS. 

[  From  the  Journal  des  Sciences  Militaries,  for  September,  1904.  ] 
Translated  by  LIEUTENANT  W.  D.  A.  ANDERSON,  Corps  of  Engineers, 


One  of  the  principal  results  of  the  two-year  law  which  is  about  to 
come  into  force  will  be  that  the  course  of  instruction  now  given  to 
the  enlisted  men  must  be  cut  down.  This  point  is  generally  admitted ; 
and  indeed  it  is  with  this  in  view  that  the  last  infantry  drill 
regulations  seem  to  have  been  gotten  out.  The  question  of  provid- 
ing for  this  change  now  comes  up.  For  the  engineers  it  is  more 
complex  than  for  any  of  the  other  branches  on  account  of  the  greater 
number  and  variety  of  their  duties. 

It  will  not  be  enough  to  cut  out  certain  subjects  no  longer  consid- 
ered necessary  for  the  soldier's  instruction;  experience  proves  that 
recourse  must  be  had  to  a  general  reorganization  in  which  the  units 
will  be  grouped  according  to  their  duties — will,  in  fact,  be  specialized, 
just  as  we  have  seen  already  in  the  successive  formation  of  the  railway 
regiment,  the  telegraph  battalion,  and  the  balloon  battalion  from 
elements  previously  scattered  among  the  different  engineer  regiments. 

Indeed,  if  we  wish  the  efficiency  of  the  engineers  to  be  unimpaired 
by  the  shock  of  the  change  that  will  inevitably  take  place  in  all 
arms  of  the  service  when  the  two-year  law  comes  in  force,  the  steps  to 
take  are  clear,  and  the  first  is  to  specialize  as  far  as  possible.  It  is 
so  much  the  more  important  to  do  this  because  at  present  the 
condition  of  the  engineers,  except  those  recently  specialized,  is  not 
at  all  what  could  be  desired. 

This  is,  moreover,  the  impression  derived  from  reading  over  the 
law  of  February  10,  1900,  for  the  instruction  of  the  engineer  sapper 
regiments,  in  which  it  is  implied  that  a  satisfactory  result  is  ob- 
tained  if  at  the  end   of  the  year's  course  of  drill  and  engineer  work 


one-fifth  or  one-sixth  of  the  men  in  each  company  are  reported 
qualified  as  first-class  miners  or  pontoneers. 

There  are  other  apparently  insignificant  facts  which  also  tend  to 
confirm  the  opinion  above  expressed.  For  instance,  on  the  official 
army  register,  published  periodically,  all  or  nearly  all  of  the  engineer 
regiments  are  always  shown  as  not  having  the  number  of  reenlisted 
N.  C.  0*s  allowed  by  law.  This  is  due  to  many  causes,  but  never- 
theless shows  a  condition  peculiar  to  the  engineers,  the  more  to  be 
regretted  as  it  was  not  formerly  the  case.  Indeed,  at  a  time  still 
remembered  by  many,  nearly  all  of  the  engineer  N.  C.  O's  reenlisted; 
and  that  too  when  they  were  offered  neither  a  money  reward,  nor  a 
promise  of  civil  service  position,  nor  increased  clothing  allowance, 
nor  the  other  advantages  now  offered;  and,  on  the  other  hand, 
officers  were  no  more  considerate  of  their  subordinates  then  than  now. 

The  time  has  now  come,  from  every  point  of  view,  to  proceed  as 
far  as  present  conditions  permit  in  the  reorganization  of  the  regiments 
of  sappers,  which  constitute  the  greater  part  of  the  engineer  troops, 
and  which  stand  in  real  need  of  it.  This  reorganization,  planned  and 
carried  out  as  above  indicated,  consists  in  grouping  the  elements,  now 
scattered  through  the  regiments,  according  to  their  duties  and  to  the 
instruction  which  must  be  given  to  each.  This  can  be  done  by 
separating  the  troops  classed  as  sappers  into  two  classes;  the  one 
charged  with  permanent  fortifications  and  the  other  with  field  work. 

It  might  be  desirable  to  form  a  third  class  comprising  those  espe- 
cially instructed  in  military  bridges.  It  is,  indeed,  well  known  that  a 
provision  of  this  sort  was  embodied  in  the  Army  Reorganization  Bill 
of  March  18,  1875,  by  the  committee  in  charge  of  the  bill,  and  that 
in  turning  over  the  ponton  service  to  the  engineers  it  was  also  pro- 
posed to  give  them  the  two  ponton  regiments  whose  organization 
was  asked  for.  But  it  is  also  well  known  that  the  National  Assembly, 
moved  by  considerations  foreign  to  the  question,  failed  to  ratify  the 
bill  reported  by  its  committee.  The  question  has,  however,  been 
again  taken  up  lately,  and  many  well-known  military  writers  are 
advocating  a  return  to  the  organization  provided  for  in  the  bill 
of  1875,  and  the  reestablishment  of  the  two  regiments  of  pontoneers 
which  were  suppressed  when  it  was  decided  to  transfer  the  ponton 
service  to  the  engineers. 

This  plan  agrees  too  well  with  our  ideas  on  the  specialization  of 
the  duties  of  the  engineers  for  us  to  reject  it  ofi-hand.  Its  authors, 
moreover,   support   it  with  forcible  arguments  which  cannot  be  gain- 


said.  They  call  attention,  for  one  thing,  to  the  fact  that  we  have  in 
France  but  one  stream,  the  Rhone,  on  which  there  is  sufficient 
room  for  ponton  drill,  and  also  that  we  could  not  permanently  concen- 
trate upon  this  river  all  the  engineer  troops  intended  for  field  service 
without  serious  inconvenience.  They  consider,  too,  that  with  two 
years  service  it  is  uncertain  whether  the  practical  course  of  instruc- 
tion that  regularly  takes  place  on  the  Rhone  will  be  enough  to 
properly  instruct  the  men.  And  lastly  thev  point  out  that  the  necessarj' 
transportation  of  the  troops  taking  part  in  the  drill  causes  loss  of 
time  for  the  men  and  great  expense  for  the  government. 

As  to  this  travel,  it  might  be  said  that  the  engineers  are  no  worse 
ofi  than  the  other  services,  for  very  few  organizations  can  finish  their 
courses  of  instruction  without  going  some  distance  from  their  garrisons, 
as  is  shown  by  the  formation  of  the  camps  of  instruction.  On  the 
other  hand  we  believe  that  the  new  organization  proposed  will  provide 
for  the  first  effects  of  the  two-year  law  and,  in  the  case  in  question, 
will  allow  more  time  for  special  drills,  thus  giving  each  man  as 
many  hours  at  these  as  he  now  has  in  the  three-year  service. 

It  is  to  be  regretted  that  the  bridge  on  the  Rhone  during  the  last 
maneuvers  of  the  14th  and  15th  corps  was  built  by  the  companies 
of  the  Avignon  regiment  instead  of  by  details  from  the  other  regi- 
ments of  engineers,  for  we  believe  that  various  interesting  and 
instructive  points  could  then  have  been  deduced  from  the  experience. 

The  most  seriouS  objection,  however,  to  the  proposition  just  an- 
nounced is  this:  The  strength  of  the  units  assigned  to  the  various 
special  services  is  reduced  not  only  to  the  lowest  safe  figure,  but  even 
further,  as  we  shall  see  later;  so  that  it  would  be  necessary  to  furnish 
a  complete  equipment  for  the  two  new  regiments  of  pontoneers.  This 
would  be  a  considerable  expense,  requiring  an  appropriation  that 
cannot  be  expected  at  present. 

In  short,  however  attractive  and  desirable  the  plan  we  have  been 
discussing  may  be,  we  do  not  believe  it  will  be  accepted,  at  least  not 
at  present,  because  the  other  engineer  services  are  in  a  much  more 
unsatisfactory  condition  and  must  be  relieved  first  of  all. 

We  must  limit  ourselves,  therefore,  to  the  two  classes  mentioned 
above.  With  regard  to  the  organization  in  detail  of  the  elements 
which  compose  them,  we  shall  begin  with  that  of  the  fortress  troops. 

In  proposing  to  make  these  a  special  group  we  are  really  returning 
to  the  old  companies  of  miners  which  were  classed  as  engineers  from 
their   first  organization  and  were    in  existence  at  the  time  of  Vauban 


and  before.  The  law  of  1875  abolished  them  on  the  grounds  that 
many  occasions  had  proved  that  the  companies  of  miners  and  of 
sappers  had  become  interchangeable,  particularly  the  war  of  mines 
carried  on  during  the  siege  of  Sevastopol;  and  also  on  the  grounds 
that,  while  the  regimental  course  of  instruction  was  not  the  same, 
the  difference  was  so  slight  and  the  line  of  demarcation  so  fine  that 
it  could  be  broken  without  the  least  embarrassment.  This  theory 
could  be  easily  sustained  in  1875,  but  not  so  now,  as  can  best  be 
seen  by  referring  to  the  regulations  of  February  10,  1901. 

While  suppressing  the  regiments  of  miners  the  Assembly  of  1875 
could  not  at  the  same  time  abolish  the  special  duties  with  which  they 
were  charged.  It  was  provided  that  out  of  the  twenty  battalions 
provided  for,  the  twentieth,  plus  the  fourth  company  of  each  of  the 
nineteen  others  should  be  considered  as  fortress  troops,  thus  giving  a 
total  of  twenty>three  companies.  It  was,  however,  provided  that  from 
this  total  there  should  be  deducted  the  three  companies  permanently 
assigned  to  the  defense  of  Algeria,  and  also  that  an  undetermined 
number  of  them  might  in  time  of  war  be  attached  to  the  army  engineer 
trains.  They  came  to  be  considered  as  a  disposable  reserve  to 
be  drawn  on  at  will,  as  shown  in  the  formation  of  the  railroad 
regiment,  which  absorbed  the  twentieth  battalion,  and  similarly  in 
the  formation  of  other  special  bodies,  with  the  result  that  out  of  the 
twenty -three  companies  not  half  are  left  to-dav. 

The  new  organization  which  we  propose  will  restore  the  original 
plan,  for  we  are  counting  only  on  resuming  the  number  of 
companies  provided  for  in  the  law  of  1875,  deducting  therefrom 
the  three  assigned  to  Algeria,  whose  work  is  already  laid  out.  We 
count  then  on  a  total  of  twenty  companies,  too  few  rather  than  too 
many  in  comparison  with  the  number  and  size  of  our  fortified  places. 
The  greater  part  of  the  garrisons  is,  of  course,  to  be  composed"  of 
units  drawn  from  the  reserve  or  from  the  territorial  army.  But  we 
must  not  count  too  much  on  this,  for  the  organization  of  these  units 
will  not  be  possible  unless  enough  men  can  be  found  among  the 
reserves  and  territorial  forces  who  have  received  the  necessar>' training 
during  their  service  in  the  active  army.  Consequently  it  is  more 
important  for  the  latter  to  be  prepared  to  give  them  this  training. 

As  to  the  organization  of  the  above  twenty  companies,  we  might 
group  them  into  two  regiments,  as  in  the  case  of  the  pontoneers. 
one  of  these  regiments  having  charge  of  the  fortified  places  of  the 
Northeast  from    Dunkirk  to  Lvon,  and  the  other  those  of  the  South- 


east  from  Lyon  to  the  Mediterranean.  The  companies  of  miners 
would  thus  form  a  true  subdivision  of  the  engineers  and  could  be 
drilled  and  subsisted  without  the  need  of  a  temporary  organization 
composed  of  detachments  drawn  from  the  various  regiments,  as  was 
formerly  the  case.  But  here  again  we  run  up  against  the  terrible 
question  of  money. 

On  account  of  this  question  of  appropriations  we  must  then  find 
some  more  modest  plan,  less  costly,  and  more  easily  adapted  to  the 
present  organization. 

This  plan  consists  in  forming  a  special  battalion  in  each  of  the 
regiments  of  sappers  except  the  fifth,  and  in  making  these  as 
independent  as  possible  in  their  drill.  We  should  then  have  six 
battalions,  comprising  twenty  companies,  including  of  course  those 
companies  detached  for  special  fortifications,  whose  stations  would 
not  be  changed.  Each  of  these  battalions  would  bear  the  number 
of  its  regiment,  the  companies  being  numbered  serially  from  one  to 
twenty. 

This  plan  implies  the  retention  of  the  present  regiments,  which 
would  be  called  simply  regiments  of  engineers,  as  is  generally  done 
already.  We  do  not  ignore  the  fact  that  the  advantages  of  the  regi- 
mental organization  for  the  engineers  has  been  disputed.  The 
discussion  of  this  point,  however,  is  foreign  to  our  subject,  since  it 
has  already  been  decided  by  those  in  authority.  Moreover,  we  must 
confess  that  we  believe  it  would  be  a  serious  mistake  to  give  up  this 
formation  in  view  of  the  fact  that,  in  addition  to  other  good  points, 
it  offers  such  excellent  opportunities  for  the  instruction  of  the  officers; 
a  matter  to  be  considered  as  much  as  that  of  the  enlisted  men. 

This  being  settled  we  come  to  the  question  of  the  organization  of 
the  units  in  the  second  class;  /.  e.y  that  of  the  sapper-pontoneers, 
charged  with  the  field  work.  This  would  be  practically  settled  if  the 
organization  of  the  army  corps  and  of  the  engineer  battalions  assigned 
to  each  of  them  remained  the  same  as  was  provided  for  in  the  General 
Reorganization  Bill  and  the  Army  Bill  of  1875.  But  this  is  not  the 
case,  as  now  under  a  law  of  a  few  years  back  the  Minister  of  War 
has  authority  to  distribute  the  companies  among  the  battalions 
according  to  the  needs  of  the  service,  so  that  the  battalions  no  longer 
have  their  normal  composition. 

This  law  certainly  has  its  advantages  in  some  cases,  but  it  presents 
the  serious  disadvantage  of  legalizing  this  dangerous  method,  which 
is  in  effect  ^ ^robbing  Peter  to  pay  Paul.'*     As  a  result  two  battalions, 


the  sixth  and  the  twentieth  are  each  one  company  short,  at  a  time 
when  these  battalions  form  part  of  the  frontier  guard,  which  should 
always  be  ready  to  march  at  a  moment's  notice. 

The  law  in  question  should  be  repealed  as  soon  as  possible  and 
replaced  by  one  providing  that  each  of  the  battalions  of  sapper-ponto- 
neers  have  one  company  for  corps  duty  and  as  many  companies  for 
division  duty  as  there  are  divisions,  or  equivalent  units,  forming 
the  corps  to  which  the  battalion  is  assigned.  This  provision  is 
elastic  enough  to  allow  the  Minister  of  War  to  form  new  companies 
or  to  suppress  those  no  longer  needed,  whenever  cause  arises,  without 
having  to  wait  for  a  special  law.  At  the  same  time,  in  urgent  cases 
he  would  have  at  his  disposal  the  nineteenth  battalion  which  has  no 
permanent  assignment  and  could  therefore  be  temporarily  assigned. 

With  regard  to  the  present  organization,  the  composition  of  the 
battalions  would  be  as  follows:  Five  battalions,  the  6th,  7th,  14th, 
15th,  and  19th,  would  each  have  four  companies,  the  others  would 
have  only  three,  giving  a  total  of  sixty-five  companies. 

It  is  probably  of  interest  to  note  here  that  the  strength  of  the 
engineer  regiments  has  been  fixed  in  a  very  arbitrary  manner  only,  and 
that  this  was  the  case  when  the  War  of  1870  broke  out.  To  prove 
this  we  have  only  to  refer  to  a  note  on  the  organization  of  the  army 
written  by  Napoleon  I,  and  dated  October  6th,  1810,  which  should 
be  found  in  the  archives  of  the  War  Department.  In  it  the  Emperor 
says,  **that  each  division  of  infantry  should  have  its  company  of 
sappers,  and  in  addition  each  army  corps  should  be  given  four  others, 
three  of  sappers  and  one  of  pontoneers.'*  This  allowance  is  almost 
double  what  we  have  to-day;  and  that  too  when  the  work  and 
duties  assigned  to  the  engineers  have  not  decreased,  but  rather  the 
contrary. 

Finally,  we  believe  that  a  protest  should  be  made  against  a  plan, 
lately  brought  forward,  to  take  away  from  a  part  of  the  engineers 
the  name  sappers,  which  they  have  rendered  famous  on  so  many 
battlefields,  and  to  give  them  the  name  pioneers,  by  which  such  troops 
are  known  in  Austria  and  Germany. 

This  last  name,  which  is  French  or  at  least  Gallicized,  has  not  in 
itself,  certainly,  anything  opprobrious.  But  the  supporters  of  the 
measure  seem  to  ignore,  or  forget,  that  this  name  is  given  in  our  army 
to  a  body  of  troops  recruited  from  among  the  worst  elements  of  the 
punishment  companies  and  from  the  dregs  of  society.  It  would  take 
years  to  remove  the  stain  of  infamy  that  clings  to  the  name.     Of  what 


use  can  such  a  change  be,  when  no  confusion  is  caused  by  the  present 
name,  and  when  there  is  not  a  soldier  in  the  army,  no  matter  whether 
engineer,  infantry,  or  cavalry,  who  does  not  know  what  you  are 
talking  of  when  you  speak  to  him  of  sappers? 

To  sum  up,  if  a  few  changes  in  organization  were  carried  out  as 
outlined  above,  the  enginer  troops  which,  if  we  are  right,  have  now 
105  companies  would  then  have  120  companies,  namely: 

20  companies  of  miners,  (sapeur-mineurs.) 

65  companies  pf  sapper-pontoneers,  (sappeur-pontonniers,) 

12  companies  of  railroad  troops,  (sapeurs  de  chemins-de-fer,) 

6  companies  of  telegraph  troops,  (sapeur-telegraphistes,) 
4  companies  of  balloon  troops,  (sapeur-aerostiers,) 

7  companies  of  engineer  teamsters,  (sapeur-conducteurs.) 

6  companies  of  the  Algeria  battalion,  (baiaillon  d*  Algerie,) 
There  would   be    an  increase  of  15  companies,  which   would    fall 
largely  in   the   first   two  of  the  above  divisions,  and  especially  in   the 
miners. 

We  investigated  the  effect  which  this  organization  would  have 
on  the  budget  and  have  become  practically  certain  that  it  will  not 
form  an  insurmountable  difficulty.  It  is  possible  indeed,  so  far 
as  the  officers  are  concerned  and  by  means  of  certain  changes  in  minor 
details,  to  put  the  new  organizations  in  force  without  exceeding  the 
maximums  established  by  the  present  law.  This  organization,  it 
is  true,  would  be  only  temporary,  but  it  could  be  kept  up  as  long 
as  seemed  desirable  and  would  furnish  a  groundwork  on  which  to 
build  up  gradually  to  the  organization  finally  decided  upon. 

As  to  the  enlisted  men,  whose  strengths  would  be  increased  by 
about  1,700  men,  it  is  evident  that  they  could  be  gotten  only  at  the 
expense  of  the  other  arms,  since  the  contingents  are  now  embodied  as  a 
total.  If  these  men  could  be  taken  equally  from  all  the  regiments  of 
the  army  the  number  taken  from  each  would  be  very  small;  and  it 
would  be  still  less  noticeable  if  thev  were  taken  principally  from  the 
staff  corps,  whose  force,  it  seems  to  us,  is  much  larger  than  necessary 
and  should  in  any  event  be  recruited  exclusively  (as  seems  about  to  be 
done)  from  the  men  put  in  the  non-combatant  services  by  the 
recruiting  boards  on  account  of  slight  physical  defects.  Moreover, 
so  long  as  a  man  is  in  the  foot  service  there  is  no  distinction  made  in 
the  budget  as  to  whether  he  is  assigned  to  one  corps  or  to  another.  So 
we   see   that   the   principal  measures  to  be  adopted  in  preparation  for 


the  two-year  law  can  be  put  in  force  easily  and,  what  is  most  impor- 
tant, without  causing  appreciable  change  in  the  present  organization 
of  the  engineers.  This,  though,  does  not  mean  that  everything  will 
be  settled;  on  the  contrary  there  still  remain  many  other  questions 
brought  up  by  and  bearing  more  or  less  directly  on  the  new  recruit- 
ing law. 

Among  these  questions  is  one  too  closely  related  to  the  above  to 
be  passed  over  without  comment;  namely,  whether  the  specialization 
given  to  the  enlisted  men  should  be  applied  also  to  the  officers  of  the 
engineers.  We  believe  that  the  answer  should  be  most  emphatically 
*'No,*'  as  not  a  single  instance  under  present  conditions  can  be  cited 
in  which  our  officers  have  shown  themselves  unable,  on  account  of 
either  mental  or  physical  deficiency,  to  perform  the  multitude  of 
duties  which  to-day  fall  to  their  lot.  We  have,  to  be  sure,  often  heard 
men  say  that  it  is  impossible  for  a  man  to  be  at  the  sametime  an  officer, 
a  military  engineer,  a  civil  engineer,  an  architect,  an  electrician,  and 
so  on.  That  is  a  fine  subject  for  academic  discussion,  but  it  can  easily 
be  reduced   to  naught — merely  by  citing  the  facts  as  they  stand. 

We  know  too  that  in  the  German  army  the  matter  has  been 
differently  settled.  But  not  to  enter  on  a  line  which  would  take  us 
too  far  afield,  we  limit  ourselves  to  noting  that  the  difference  in 
conditions  justifies  the  difference  between  our  method  and  theirs. 
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1st  Indorsement. 

U.  S.  Engineer  Office, 
Portland,  Maine, 

April  23,  1904, 

Respectfully  transmitted  to  the  Chief  of  Engineers,  War  Department. 

This  paper  has  grown  out  of  the  quest  for  facts  of  history  to  be 
supplied    to    post    commanders  for  entry  in  the  post  record  books. 

Mr.  Portert  has  always  looked  up  the  desired  information  as  far 
as  the  office  records  could  give  it,  and  becoming  interested  in  the 
subject,  has  extended  his  research  along  other  lines.  The  paper  is 
the  result  of  his  investigation  along  these  lines. 

Though  not  a  complete  history  of  the  fortifications,  it  contains 
much  information  of  v^lue  ^nd  interest  to  those  who  are  and  have 
been  identified  with  the  forts  in  this  harbor.      *     *     * 

The  fortification  records  of  this  district  were  destroyed  in  the  great 
fire  of  1866. 

S.  W.  ROESSLER, 
Majory  Corps  of  Engineers. 


2d  Indorsement. 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington, 

May  2,  1904. 

1.  Respectfully  referred  to  Major  Edward  Burr,  Corps  of  Engineers. 

2.  It  is  thought  the  accompanying  historical  sketch  is  worth  print- 
ing as  a  School  Paper,  and  it  is  requested  that  an  edition  of  300  copies 
be  so  printed.  ^  ^  ^  fi^\\  information  regarding  work  done  since 
1890  should  be  omitted,  and  a  note  should  be  added  stating  that  such 
omission    has  been  made.     *     *     * 

By  command  of  Brigadier  General  Mackenzie: 

FREDERIC  V.  ABBOT, 
Major,  Corps  of  Engineers. 

tChief  Clerk  in  the  Portland  Office. 


A   BRIEF   HISTORY  OF  THE 

WORKS  ERECTED  FOR  THE 

DEFENSE  OF  PORTLAND,  MAINE 

Portland  was  first  settled  in  1632,  by  George  Cleeves  and  Richard 
Tucker.  The  ancient  Indian  name  was  Machigonne.  It  was  at 
one  time  called  Casco,  subsequently  Falmouth,  and  finally  Portland. 
In  earlier  records  and  histories  frequent  allusion  to  the  locality  is  made 
under  the  title  of  the  ^'Neck'*  or  ^^Great  Neck.**  The  settlement 
was  entirely  destroyed  in  1676  during  the  first  Indian  war,  resettled 
in  1680;  again  destroyed  by  the  French  and  Indians  in  1690,  and 
resettled  anew,  so  that  by  1713  it  had  regained  something  of  its  early 
prosperity. 

October  18,  1775,  the  town  suffered  bombardment  by  a  British  fleet 
under  Captain  Mowatt,  and  almost  completely  destroyed. 

The  earliest  record  of  any  defensive  work  in  Portland  Harbor  recites 
that  in  1676  a  fort  was  hastily  thrown  up  on  Fort  (Gushing)  Island,  as 
a  place  of  retreat  from  the  Indians.  Willis  states  that  in  1865  there 
were  the  remains  of  a  stone  building  on  the  island,  and  he  probably 
supposed  it  was  connected  in  some  way  with  the  early  defenses.  It 
appears  that  in  1675  and  1676  there  was  a  garrison  house  (or  Mun- 
joy's  Garrison)  at  the  lower  end  of  the  Neck,  where  the  inhabitants 
took  refuge  from  the  Indians.  The  eastern  end  of  the  peninsula  is 
still  commonly  known  as  Munjoy  Hill.  In  August,  1676,  being 
unwilling  to  trust  to  this  place  of  defense, the  settlement  being  attacked 
by  the  Indians,  the  inhabitants  fled  to  James  Andrew's  Island  (Gushing) 
where  they  remained  in  dire  peril  until  relieved  by  the  arrival  of  a 
sloop  which  had  been  dispatched  to  their  aid.  It  has  been  stated  that 
the  retreat  to  Gushing  Island  and  the  defense  there  were  conducted 
under  the  leadership  of  Rev.  George  Burroughs.  Mr.  Burroughs  was 
tried  for  witchcraft  in  Salem  on  May  8,  1692,  was  condemned,  and 
was  executed  in  August,  following.  Among  the  evidence  brought 
against   him  was  his   extraordinary  strength  and  activity,  believed  to 


have  been  derived  from  the  prince  of  evil.  It  was  proved  that  he  had 
lifted  a  barrel  of  molasses  by  putting  his  fingers  in  the  bung-hole, 
and  that  he  had  held  a  gun  more  than  seven  feet  long  at  arms  length 
with  one  hand. 

There  seems  at  this  time  also  to  have  been  a  **fortified  house*'  on 
Jewels  Island.  At  this  period  the  pay  of  a  general  of  militia  was 
six  shillings,  a  captain  five  shillings,  while  privates  received  one 
shilling  and  six  pence  per  day.  Indian  corn  cost  about  three  shillings 
per  bushel,  and  a  cow  forty-five  shillings. 

In  1679  on  return  of  the  settlers,  profiting  by  their  experience,  they 
at  once  built  a  fort,  the  first  on  record.  The  location  selected  was 
at  the  end  of  King  (now  India)  street,  about  where  the  Grand  Trunk 
station  stands.  It  was  on  a  rocky  bluflF  about  fifteen  feet  above  the 
level  of  high  water.  The  fort  is  described  as  consisting  of  a  number 
of  log  buildings,  surrounded  by  an  outer  barrier  of  fence  in  a  palisade 
form  on  which  were  mounted  towers  for  defense  and  observation. 
Its  area  was  one-half  an  acre  and  it  mounted  eight  guns.  The  name 
applied  to  the  work  was  **Fort  Lovall."  For  its  erection  the  Mas- 
sachusetts House  gave  one  hundred  pounds  worth  of  land  and  in 
1681  it  determined  that  no  less  than  thirteen  men  were  needed  for 
the  garrison,  a  captain,  sergeant,  gunner,  and  ten  private  soldiers. 
The  wages  of  six  of  these  were  paid  by  the  province,  the  colony  caring 
for  the  others.  The  commander  was  Captain  Tyng,  who  was  in 
1681  voted  his  annual  pay  of  sixty  pounds  for  himself  and  servant. 
In  1682  a  contract  was  made  with  Left.  Anthony  Brackett  to  take 
charge  of  and  keep  the  fort,  furnishing  six  men  as  garrison  in  sum- 
mer, and  four  men  in  winter,  for  the  sum  of  one  hundred  and  sixty 
pounds  for  one  year,  which  expense  was  raised  chiefly  by  a  new  tax 
on  saw  mills.  An  old  record  states  that  here  ^^at  Fort  Loyall,  23d 
of  September,  1680,  house  lots  were  granted  upon  the  neck  of  land 
near  the  fort,"  compactly  located  for  better  defense  against  the  savage 
enemy.  Thereafter  Massachusetts  pursued  a  more  liberal  policy, 
assuming  the  whole  burden  of  the  fort,  and  at  one  time  went  so  far 
as  to  bestow  ^^one  barrel  of  powder,  of  the  meanest  of  the  country's 
store  and  worst." 

In   1685  Fort  Loyall  was   appointed  also  as  a  prison  or  jail  for  the 

associate  towns  of  Saco,  Scarborough,  Falmouth  and  North  Yarmouth. 

'It   is  recorded   that   in    1690  there  were  four  garrison  houses;  one  on 

Munjoy  Hill  near  the  burying  ground,  and  one  at  the  foot  of  Exchange 

street.     The  other  two  cannot  be  located. 

For   ten   years  Fort  Loyall  quieted  the  fears  of  the  settlement,  but 


in  1690  the  French  and  Indians  attacked  the  town,  routed  the  men 
from  the  garrisons,  set  fire  to  the  houses,  and  besieged  the  fort  where 
two  hundred  people,  of  whom  perhaps  seventy  were  fighting  men, 
had  taken  refuge.  This  was  on  May  20,  1690.  For  five  days  and 
four  nights  the  battle  waged,  when  the  enemy  gaining  a  position  at 
the  foot  of  the  blufl  beneath  the  fire  of  the  guns,  advanced  a  mine 
near  to  the  walls.  The  garrison,  under  Captain  Davis,  after  some 
parley,  surrendered.  Two  hundred  persons  yielded,  of  whom  it  is 
stated  that  perhaps  a  dozen  escaped  with  their  lives  down  the  coast 
to  Wells,  and  Falmouth  was  again  desolate.  The  armament  at  this 
time  is  not  given,  but  it  is  recorded  that  the  cannon  were  too  large 
for  Indian  transportation,  and  were  recovered  two  years  later  by  an 
expedition  under  Sir  William  Phipps  and  Major  Church,  at  which 
time  the  bleached  bones  of  those  who  had  fallen  in  the  defense,  were 
buried. 

In  1699  settlers  again  began  to  return,  but  they  now  gathered  near 
the  mouth  of  Presumpscot  river.  Old  Casco  was  desolate,  and  the 
new  one  was  called  New  Casco.  In  1700  under  an  order  of  the  Mas- 
sachusetts General  Court  a  new  fort  was  erected  on  a  point  east  of 
the  Presumpscot,  called  Fort  Point.  It  has  been  described  as  an 
oblong  square  of  250  feet  in  length  and  of  190  feet  in  breadth,  the 
bastion  not  included.  The  covered  way  to  the  block  house  on  the 
shore  was  230  feet  in  length.  At  the  rear  corners  were  watch  towers, 
and  at  the  front  larger  bastions.  The  **oblong  square''  was  of  wood 
and  a  good  thousand  feet  in  circumference.  In  1703  it  is  stated  that 
it  was  enlarged,  and  beds  and  bedding  were  for  the  first  time  furnished 
by  the  Government.  During  this  year  it  was  besieged  by  a  force  of 
five  hundred  French  and  Indians  who  began  to  undermine  the  fort 
from  the  water  side  from  a  position  beneath  the  fire  of  the  guns. 
After  two  days  and  nights  they  had  nearly  succeeded,  when  the 
garrison,  consisting  of  thirty-six  men,  was  relieved  by  the  arrival  of 
a  province  armed  vessel.  The  fort  was  garrisoned  more  or  less  eflfec- 
tively  until  1716  in  which  year  it  was  abandoned  and  demolished  by 
order  of  the  Massachusetts  House  of  Representatives.  For  more  than 
a  century  its  ruins  were  traceable. 

In  1727  eight  families  settled  at  Pond  Cove  and  built  a  garrison 
for  their  defense. 

After  the  abandonment  of  Fort  Casco  in  1716,  the  remaining 
settlers,  consisting  of  fifteen  men  besides  women  and  children  betook 
themselves  to  the  Neck.  This  again  became  the  center  and  in  1718 
became  dignified   by  the  name  of  Falmouth.     For  twenty-three  years 


they  got  along:  without  defense  except  **Moody's  garrison  on  the 
Neck  at  the  east  corner  of  Hancock  street,  and  perhaps  one  or  two 
others  in  different  parts  of  the  town." 

In  April  1742  the  Government  ordered  a  breastwork  and  platform 
for  ten  12-pounders  to  be  built  on  the  Neck,  for  the  defense  of  the 
harbor,  and  appropriated  four  hundred  pounds  to  pay  the  expense, 
the  labor  and  stores  to  be  furnished  by  the  town.  The  work,  which 
probably  also  included  a  wooden  blockhouse  with  ports,  was  erected 
on  the  site  of  old  Fort  Loyal),  destroyed  some  fifty  years  before,  on 
the  bank  on  the  eastern  side  of  India  street.  It  was  built  under  the 
direction  of  Enoch  Freeman,  who  afterwards  commanded  it.  In  1744 
eighty-five  troops  were  posted  in  different  garrisons  of  the  town,  two 
being  stationed  in  Rev.  Mr.  Smith's  house  which  had  been  used  for  a 
garrison  some  years  before.  During  these  years  Indians  were  trouble- 
some, and  in  1746  a  blockhouse  and  stockade  were  built  near  the  site 
of  the  old  city  hall  (Monument  Square).  In  the  fall  of  the  same 
year,  the  town,  in  anticipation  of  an  attack  by  a  French  fleet,  voted 
to  apply  to  Captain  Moses  Pearson  for  the  use  of  his  two  great  guns, 
to  be  placed  on  spring  Point,  and  to  get  four  barrels  of  powder,  balls 
and  flints  for  the  use  of  the  town. 

In  the  spring  of  1747  Indian  hostilities  and  alarm  being  resumed 
three  swivels  were  put  into  the  Rev.  Mr.  Smith's  house. 

The  fort  at  the  foot  of  India  street  which  had  been  repaired  in 
1742,  having  been  neglected,  was  again  placed  in  condition  in  1755. 

December  26,  1774,  a  committee  was  chosen  to  remove  the  cannon 
from  the  fort  and  secure  them  as  they  thought  proper,  and  also  the 
powder,  balls  and  gun  carriages  belonging  to  the  town.  In  the  first 
four  months  of  this  year,  five  hundred  and  seventy-five  pounds  were 
assessed  for  the  purchase  of  powder  and  other  public  charges.  On 
the  23d  of  April,  1775,  the  Selectmen  were  authorized  to  borrow 
instantly  one  hundred  and  thirteen  pounds,  six  shillings  and  eight 
pence  to  purchase  powder.  October  18,  1775,  the  town  was  bom- 
barded by  a  British  fleet  under  Captain  Mowatt  and  practically 
destroyed.  In  November  of  the  same  year  the  British  ship  Cerebus 
appeared  in  the  offing  and  the  citizens  worked  desperately  throwing 
up  a  **moon  shaped"  breastwork  where  the  six-pounders  were  set  in 
place. 

There  were  also  a  battery  and  breastwork  on  the  site  ot  the  Catholic 
convent  on  Free  street,  a  battery  and  magazine  at  the  Haymarket 
and  County  House,  and,  in  1776,  a  temporary  fort  of  wood  or  stone 
at   Spring   Point    (Fort   Preble).     It    is  stated    that    the    guns    that 


frightened  off  the  Cerebus  were  mounted  on  the  site  of  the  lower 
battery  (Fort  Loyall).  May  21,  1776,  a  committee  was  chosen  to 
repair  the  forts  on  the  Neck,  one  of  which  is  stated  to  have  been  on 
Munjoy  Hill,  and  the  other  on  the  hill  in  Free  street.  In  June  the 
General  Court  made  provision  for  stationing  a  company  of  fifty  soldiers 
here,  for  which  they  sent  ten  cannon.  The  command  was  given  to 
Captain  John  Preble.  In  November  another  company  of  fifty  men 
was  stationed  at  Cape  Elizabeth  for  the  defense  of  the  harbor,  and 
with  the  one  on  the  Neck,  was  continued  in  service  until  March. 

In  April,  1777,  a  company  of  eighty  men,  commanded  by  Abner 
Lowell,  was  stationed  on  the  Neck,  and  another  of  forty  men  at 
Cape  Elizabeth.  The  pay  of  a  captain  was  six  pounds  per  month, 
privates  two  pounds.  September  3,  1779,  three  ships-of-war  appearing 
in  the  offing  the  batteries  were  immediately  and  strongly  manned. 
Three  batteries  were  constructed  **one  on  the  hill  in  Free  street, 
another,  and  the  principal  one,  at  the  foot  of  India  street,  where 
Fort  Loyall  stood,  and  a  third  on  the  brow  of  Munjoy  Hill.'*  In  the 
fortification  at  the  foot  of  India  street  were  placed  one  18-pounder 
and  three  or  four  12-pounders.  The  fears  of  the  people  were  soon 
dissipated  by  the  arrival  of  the  American  frigates  Boston  and  Dean 
with  a  large  prize  ship.  May  1,  1783,  at  a  public  celebration  follow- 
ing receipt  of  news  of  the  ratification  of  preliminary  articles  of  peace 
several  rounds  of  cannon,  thirteen  at  each  round,  were  fired,  one 
man  being  killed  by  the  bursting  of  a  cannon. 

In  an  account  of  his  travels  through  the  United  States  and  Canada, 
1795-97,  Duke  de  la  Rochefoucault,  in  referring  to  Portland,  says: 

^^They  are  at  present  constructing  on  the  site  of  an  old  earthen 
breastwork,  a  fortification,  which  they  expect  to  command  the  town, 
and  to  render  it  at  least  secure  from  the  invasion  of  an  enemy.  This 
new  fortification  stands  at  the  extreme  point  of  the  peninsula  on 
which  Portland  is  established,  and  consists  of  a  battery  of  fifteen  or 
twenty  heavy  cannon,  of  large  calibre,  commanding  that  wide  entrance 
of  the  bay  which  was  above  mentioned.  This  battery  is  to  have  by 
means  of  a  covered  way,  a  communication  with  a  small  fort  at  a 
distance  of  four  or  five  hundred  toises,  which  it  has  been  thought 
necessary  to  erect  on  the  highest  part  of  the  isthmus.  The  fort  is 
sufficient  to  hold  two  hundred  men." 

In  regard  to  the  latter,  Willis  states: 

**This  refers  to  Fort  Sumner  which  was  commenced  in  1794 
under  an  appropriation  made  by  the  general  government  in  that  year 
for  the  defense  of  certain  harbors.     The  barracks  were  erected  on  the 


sumnmit  of  Munjoy's  Hill,  surrounded  by  an  earthen  embankment 
beneath  which  was  a  deep,  dry  ditch.  It  was  connected  by  a  covered 
way  with  a  battery  erected  on  the  southerly  brow  of  the  hill  where 
Adams  street  now  passes.  Guns  were  mounted  at  both  places,  but 
the  barracks  for  the  accomodation  of  the  men,  and  the  parade  ground, 
were  within  the  enclosure  on  the  hill.  A  company  was  stationed 
here  for  several  years,  and  in  1809  it  was  the  only  fgrtified  position 
in  our  harbor.  *  *  *  The  fort  and  breastwork  were  kept  up 
until  after  the  War  of  1812,  when  the  forces  were  withdrawn  and  the 
works  were  suflfered  to  go  to  decay.  It  was  named  for  Increase 
Sumner,  an  honored  Judge  of  the  Supreme  Court  of  Massachusetts, 
and  Governor  of  the  State  from  1797  to  his  death  in  1799.'* 

It  is  believed  the  heavier  works  were  at  the  present  site  of  Fort 
Allen  Park,  and  the  smaller  at  or  near  where  the  Shailer  School  now 
stands,  and  the  reference  to  the  old  earthen  breastwork  leads  us  to 
suppose  that  the  works  previously  referred  to  as  on  Munjoy  Hill,  were 
at  Fort  Allen. 

In  1794,  Colonel  Rochfortain,  an  engineer,  was  sent  here  to  super- 
intend the  construction  of  fortifications. 

Another  account  of  these  works  states  that :  *  *  After  the;  consultation 
of  engineers  and  town  authorities  a  square  work  was  laid  out  on  the 
present  site  of  Fort  Sumner  Park.  A  ditch  was  excavated  on  four 
sides;  a  wall  of  boulders  fifteen  feet  high  led  from  the  bottom  of  this 
to  the  top  of  a  parapet.  It  was  surmounted  by  a  palisade  and  entered 
on  the  southwest  side.  The  plan  of  defense  included  a  battery  be- 
tween the  observatory  and  the  burying  ground,  connected  with  the 
citadel  by  a  covered  way  never  built  on  account  of  the  sandy  soil." 
In  1830  Fort  Sumner  was  sold  to  Hon.  John  Anderson  for  $50. 

There  is  reference  to  Fort  Burrows,  named  for  the  Commander  of 
the  Enterprise^  and  built  by  Massachusetts  in  1813  on  the  site  now 
occupied  by  the  works  of  the  Portland  Company.  The  citizens  of 
Portland  built  the  barracks  and  contributed  $10,000  for  public 
defense.  Another  was  Fort  Lawrence,  named  for  Captain  Lawrence 
of  the  Chesapeake^  built  on  Fish  Point  in  1814,  and  mounting  five 
or  six  42-pounders. 

With  the  exception  of  Fort  Preble  (Spring  Point)  all  the  works 
referred  to  above  have  now  ceased  to  exist.  Fort  Allen  and  Fort 
Sumner  are  at  the  date  of  this  sketch  (1904)  used  as  public  parks. 
At  the  former  a  line  of  earthwork  is  still  maintained  and  two  old 
pieces  are  kept  for  ornament. 

At  Fort  Sumner  the  only  warlike   evidence    is  a  small  brass  piece 


standing  on  the  hill  overlooking  the  town  and  the  country  to  the 

westward. 

This  brings  us  down  to  those  works  which  are  still  in  existence, 

most  of  which  are  included  in  the  present  chain  of  defenses  of  Port- 
land Harbor.  No  attempt  will  be  made  to  show  the  growth  of  the 
reservations  as  the  various  acquisitions  by  the  general  government 
are  given  in  detail  in  a  publication  entitled  ^^Military  Reservations, 
etc.,'*  prepared  in  the  office  of  the  Judge  Advocate  General,  U.  S. 
Army,  and  issued  in  1898. 

FORT   PREBLE. 

The  first  permanent  work  at  this  site  was  built  in  1808,  and  accom- 
modated thirteen  guns  and  a  howitzer.  It  was  a  redoubt  with  a 
brick  scarp  enclosing  the  quarters  of  the  garrison.  An  old  record  of 
Fort  Preble  states  that  the  armament  from  the  war  of  1812-15  to 
1842  was  unknown,  ^^but  soon  after  (?)  casting,  in  1827-28-29, 
twelve  24-pounders  were  supplied,  and  remained;  10  in  the  main  work 
and  2  in  the  S.  E.  battery  until  in  July,  1861,  the  post  was  made 
Headquarters  of  the  17th  Infantry,  which  found  the  above  guns  as 
stated,  and  one  8-inch  Columbiad  and  one  8-inch  Seacoast  (Howitzer) 
both  dismounted.  No  powder  at  the  post  and  a  small  supply  of  24- 
pounder  shot  and  8-inch  shell.*' 

The  record  of  armament  in  the  early  part  of  1842,  shows  only  the 
twelve  24-pounders. 

In  1845  two  new  batteries  extending  north  and  south  from  the 
redoubt,  and  mounting  twelve  and  ten  guns,  respectively,  were  added. 
In  1863  a  new  work  was  commenced.  Its  plan  contemplated  a 
granite  casemate  battery  of  three  tiers  of  guns — two  in  casemate,  and 
one  en  barbette — exterior  to  the  old  lines,  and  following  the  general 
low  water  line.  The  scarp  of  four  fronts  was  carried  up  to  include 
the  first  tier  of  embrasures,  operations  being  suspended  at  the  close 
of  1867.  In  1871  the  old  redoubt  was  modified  and  the  batteries  of 
1845  extended.  Some  work  was  subsequently  done  on  the  north 
and  south   batteries.     *     *     * 

The  post  was  named  in  honor  of  Commodore  Preble. 

FORT  SCAMMEL. 

In  1808  a  wooden  blockhouse  was  erected  at  Fort  Scammel  (House 
Island)  named  for  Colonel  Alexander  Scammel  of  Revolutionary  fame. 
It  is  said  that  the  building  was  octagonal  in  shape,  had  a  pointed 
roof,  and  on  each  side   presented  a  port-hole  and  a  gun.     The  upper 
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story  which  projected  two  or  three  feet  over  the  lower,  contained  the 
battery.  The  whole  building  was  clapboarded  and  painted  white. 
A  rampart  enclosed  the  work  and  barracks,  and  on  the  roof  of  the 
blockhouse  was  a  carved  wooden  eagle. 

An  official  record  describes  the  work  as  a  semi-circular  battery,  and 
a  detached  lunette  northeast  of  it.  In  1845  these  works  were  con- 
nected so  as  to  form  an  enclosed  work.  In  1862  the  construction 
of  the  detached  casemated  bastions  was  commenced.  Operations 
ceased  in  1875.  The  old  armament  was  disposed  of  in  1901.  Appro- 
priations for  construction  aggregated  $680,900.  In  1892  the  local 
Board  of  Health  was  allowed  to  establish  a  quarantine  station  on  the 
reservation.     *     *     * 

FORT  GORGES. 

The  construction  of  this  work  was  commenced  in  1858  and  for 
some  years  it  was  known  simply  as  the  **Fort  on  Hog  Island  Ledge.** 
It  was  then  designated  as  Fort  Gorges  in  honor  of  Sir  Ferdinando 
Gorges,  the  early  proprietor  of  a  large  part  of  the  State  of  Maine. 
The  present  granite  casemated  work  represents  all  that  was  ever  done 
at  this  locality.  It  is  said  that  it  was  largely  through  the  influence 
of  Jefferson  Davis,  then  Secretary  of  War,  that  legislation  that  made 
the  building  of  the  fort  possible^  was  secured.  It  seems  that  he 
paid  a  visit  to  Portland  in  1857,  and,  the  account  adds,  **to  the  great 
rejoicing  of  the  Democrats.'*  Work  was  continued  until  the  close 
of  the  season  of  1876,  and  the  fort  practically  completed.  The  appro- 
priations for  construction  aggregated  $840,000.  The  old  armament 
was  condemned  and  disposed  of  in  1901.     *     *     * 

FORT  WILLIAMS. 

For  many  years  the  works  at  Fort  Williams  were  known  as  * 'Battery 
at  Portland  Head,**  and  received  their  present  designation  in  1899, 
in  honor  of  the  late  Brevet  Major  General  Seth  Williams,  Assistant 
Adjutant  General,  U.  S.  Army. 

The  first  land  purchased  was  in  1872,  when  fourteen  acres  were 
bought  for  $2,800,  or  $200  per  acre.  To-day  holders  of  land  in  that 
vicinity  are  not  so  modest.  In  1873  work  was  commenced  on  the 
construction  of  a  barbette  battery  to  accommodate  29  guns  of  the 
heaviest  caliber  at  that  time  in  use.  Work  was  suspended  in  1876, 
none  of  the  guns  were  ever  placed,  and  with  exception  of  the  remains 
of  two  positions,  the  old  works  have  been  obliterated  in  the  construc- 
tion of  modern  emplacements.     *     *     * 


Fort  Gorges,  was  named  for  Sir  Ferdinando  Gorges,  born  in 
Somersetshire,  England,  at  a  place  or  manor  called  Ashton-Phillips, 
in  1573.  It  is  said  that  he  served  in  the  Spanish  expedition  when 
Cadiz  was  taken  in  1596,  and  wati  Governor  of  Plymouth  in  1600.  In 
July,  1637,  he  was  appointed  Governor  General  of  New  England.  In 
1639,  he  obtained  his  ample  charter  of  the  ** Province  of  Maine.*' 
He  died  in  1647.  It  is  recorded  that  for  over  forty  years  he  engaged 
with  energy  and  pursued  with  perserverance  the  work  of  discovery 
and  colonization  of  the  eastern  shores  of  New  England* 

Fort  Scam MEL.  Named  for  Alexander  Scammel,  Colonel,  Re- 
volutionary Army,  born  Mendon,  Massachusetts,  24th  of  March, 
1747;  died  Williamsburg,  Virginia,  6th  of  October,  1781.  Son  of 
Dr.  Samuel  Leslie,  who  came  to  Boston  from  Portsmouth,  England, 
in  1738,  settled  in  Mendon  (now  Milford),  and  practised  until  his 
death  in  1753.  He  taught  school  in  Kingston  and  Plymouth,  Mas- 
sachusetts; was  a  surveyor  at  Portsmouth  in  1772;  taught  school  at 
Berwick;  and  was  a  proprietor  of  the  town  of  Shapleigh,  Maine; 
assisted  Captain  Holland  in  surveys  for  his  map  of  New  Hampshire; 
and  in  1775  was  a  law  student  with  General  Sullivan,  and  his  Brigade 
Major  at  Cambridge  in  1775,  and  on  Long  Island  in  1776.  Made 
Colonel,  3d  New  Hampshire  Regiment  in  November,  1776;  took 
part  in  the  battles  of  Trenton  and  Princeton;  was  wounded  and 
especially  distinguished  at  Saratoga;  was  Adjutant  General  of  the 
Army  from  early  in  1778  to  1781;  Colonel,  1st  New  Hampshire 
Regiment,  January  1,  1781,  and  in  July  took  command  of  a  regiment 
of  light  infantry. 

While  Officer  of  the  Day  at  the  siege  of  Yorktcwn,  September  30, 
1781,  he  was  surprised  while  reconnoitering,  and  after  surrendering, 
was  inhumanly  wounded,  and  died  in  a  few  days.  He  was  an  officer 
of  great  merit  and  of  amiable  character.  He  was  six  feet  and  two 
inches  in  height. 

Fort  LeVETT.  Named  in  honor  of  Christopher  Levett,  who 
was  born  in  the  city  of  York,  England.  Baptised  April  5,  1586. 
Family  one  of  prominence.  In  1618,  King's  Woodward  of  Somer- 
setshire, from  whose  forests  was  drawn  the  timber  for  the  British 
Navy,  which  forests  it  was  found  at  that  early  date  necessary  to  protect 
against  trespassers.  In  1623  he  appeared  as  one  of  the  captains  of 
His  Majesty*s  ships;  May  5,  1623,  the  Council  for  New  England 
voted  him  6,000  acres  of  land,  to  be  selected  by  him  within  the  limits 
of  its  charter.  He  sailed  from  England  in  1623  with  fifty  men,  with 
the    intention   of   building   a  fort   and   founding    a  city  to  be  named 
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York.  He  reached  the  Isles  of  Shoals  in  the  autumn  of  1623  and 
after  some  stay  at  the  mouth  of  the  Piscataqua,  proceeded  to  explore 
the  coast  to  the  eastward.  After  going  as  far  east  as  the  Sagadahoc, 
he  returned  to  ^^Quack*'  (Portland  Harbor)  and  set  about  erecting 
on  an  island  at  the  mouth  of  the  harbor  a  habitation  fortified  for 
protection  against  the  Indians.  Placing  ten  men  in  possession,  Levett 
returned  to  England  in  1624  where  he  found  his  venture  had  fallen 
into  disfavor  because  of  its  being  a  monopoly.  In  1625  he  com- 
manded a  ship  of  three  hundred  and  twenty  tons  in  the  expedition 
against  Spain.  He  appears  to  have  been  in  America  again  later  for 
Winthrop  records  that  when  he  cast  anchor  in  Salem  Harbor  June  12, 
1630,  Captain  Levett  came  aboard.  It  appears  that  he  was  at  that 
time  in  command  of  a  ship  and  shortly  afterwards  sailed  for  England, 
but  died  on  the  passage.  The  strong  house  which  Captain  Levett 
built  was  no  doubt  a  fishing  and  trading  post,  and  not  of  the  nature 
of  a  fort.  Its  location  has  been  the  subject  of  some  controversy.  It 
is  claimed  by  some  that  it  was  on  Peaks  Island,  by  others  on  Cushing 
Island,  and  by  others  on  House  Island  (Fort  Scammel).  Among  the 
latter  is  Hon.  James  P.  Baxter,  from  whose  publication,  ^^Christopher 
Levett,**  the  above  data  is  compiled.  House  Island  has  continued 
to  be  up  to  a  few  years,  a  favored  place  for  curing  fish. 
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IMPROVEMENT  OF  THE  MISSISSIPPI   RIVER   BETWEEN 


ST.  LOUIS  AND  CAIRO. 


BY 


'William  F.  'Wooten,  Ist  Ijieut.,  Corps  of  Engineers,  U.  B.  A. 


IN   1872,  the  improvement  of    the  Mississippi  River,   between   the  Missouri  and  Chic 
Rivers  was  begun  in  accordance  with  the  provisions  of  the  River  and  Harbor  Bill  foi 
that  year,  which  carried  an  appropriation  of  $100,000  for  beginning  the  work. 

The  Mississippi  River,  above  the  mouth  of  the  Missouri,  is  a  comparatively  clear  stream 
flowing  in  a  fairly  stable  bed.  The  Missouri,  however,  comes  in  heavily  laden  with  sedimeni 
and  the  whole  character  of  the  Missisippi  below  their  juncture  changes.  The  bed  and  bankg 
are  chiefly  of  alluvial  deposits,  and  as  a  rule,  are  easily  eroded,  causing  constant  changes  in 
the  position  of  the  principal  current  and  consequently  a  constant  shifting  of  the  whole  bed 
of  the  stream. 

The  low  water  discharge  at  St.  Louis,  about  16  miles  below  the  mouth  of  the  Missouri,  ig 
about  30,000  cubic  feet  per  second,  the  ordinary  flood  discharge  is  about  750,000  and  th( 
maximum  known  discharge  is  about  1,200,000  the  mean  discharge  being  225,000,  of  whicli 
the  Missouri  brings  in  somewhat  over  one-half. 

The  slope  in  the  reach  under  consideration  averages  .44  of  a  foot  per  mile,  but  varies 
between  one-half  to  double  this  amount.  The  river  in  its  unimproved  state  varies  from  .5  tc 
1.5  miles  in  width  and  meanders  from  one  side  to  the  other  in  an  unstable  bed,  between  bluffg 
from  3  to  8  miles  apart,  for  a  distance  of  about  160  miles.  Thence  it  flows  for  a  short  distance 
through  a  gorge  and  emerges  at  Commerce,  Missouri,  into  the  alluvial  valley  of  the  lowei 
Mississippi. 

The  variation  in  level  at  St.  Louis  ranges  between  limits  about  35  feet  apart,  ordinarily, 
but  the  highest  known  flood  (in  1844),  rose  42.5  feet  above  extreme  low  water. 

The  high  water  season  is  generally  from  March  to  J\ily>  Ww  ^\»j^«s^^-tfcN^SSfiKs%'Ca^^t«a5^ 
der  of  the  jrear. 
From  December  Ist.  to  March  Ist. ,  navigation  ift  xx^MaWy  e.M^^^^'^  ^^  ^^^cpox^  ^^'^'^ 
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reach  or  bj  increasing  the  length  of  the  reach.  A  reduction  of  Blop^,  by  lowering  tht*  level 
of  the  upper  end,  is  always  a  consequence  rather  tlian  a  cause  of  river  improvement  and  is  to 
be  avoided  as  much  as  possible,  as  it  necessitates  a  reduction  in  the  depths  above  the  improved 
portion.  One  result  of  the  improvements  under  consideration  In  this  paper  has  bt^n  the  low- 
ering of  the  low  water  level  at  St.  l^uis.  Exactly  how  much  this  lowering  has  been,  can  not 
be  determined  from  the  insufficient  data  available  but  it  is  believed  to  be  about  2.5  feet.  The 
lengthening  of  the  river  as  a  means  of  reducing  the  slope,  can,  of  course,  be  effected  only  t(  a 
very  small  degree  and  is  touched  u[)on  chiefly  to  show  the  undesirubility  of  shortening  the 
stream  in  any  way  and  to  furnish  an  additional  reason  for  preserving  easy  curves  and  avoid- 
ing cut-offs. 

This  leaves  us  then  the  element  of  width  as  the  only  one  within  the  range  ot  control  by 

.    modifications  of  which  the  river  may  be  induced  to  cut  itself  a  deep  channel.     Contraction  of 

excessive  widths  is  then  the  easiest  and  most  practiable  method  of  securing  the  desired  depths. 

The  second  requirement,  the  judicious  location  of  the  improved  channel,  is  best  secured  by 
following  the  natural  tendencies  of  the  river  and  endeavoring  to  hold  the  river  in  the  coarse 
which  it  has  worked  out  for  itself  rather  than  by  attem])ting  to  force  any  violent  change  in 
its  course.  It  is  a  well  known  fact  that  any  great  and  sudden  change  made  in  the  channel 
of  a  stream  upsets  its  regimen  for  a  lon^  stretch  above,  and  a  considerable  time  must  elapse 
before  a  condition  of  equilibrium  is  resumed.  It  is  stated  that  the  Mississippi  River,  above 
Kaskaskia,  has  not  yet  entirely  accommodated  itself  to  the  conditions  brought  about  by  the 
Kaskaskia  cut-off  by  which  the  channel  was  shortened  5  or  6  miles  in  1881. 

The  objections  to  straightening  the  channel,  a  method  which  formerly  had  its  advocat.es, 
have  been  stated  already.  The  suggestion  that  the  channel  should  be  made  to  follow  the 
bluff  has  in  its  favor  only  the  fact  that  one  side  of  the  stream  would  be  hard  and  unyielding 
and  would  therefore  need  no  protection.  To  offset  this  advantage  which  is  more  apparent 
than  real,  we  have  the  fact  that  as  the  bluffs  are  approximately  straight  this  proposition 
meets  with  the  same  objections  as  the  one  just  mentioned.  Any  considerable  changes  made 
in  the  location  of  the  channel  would  also  greatly  disturb  existing  business  relations.  The 
advisability  of  following  existing  channels  is  thus  in  accordance  with  policy  as  well  as  with 
engineering  considerations.  The  third  requirement,  stability  in  position,  is  essential  to  the 
establishment  of  facilities  for  trade.  The  necessity  for  the  channel  following  a  fixed  line 
needs  no  demonstration.  But  this  stability  in  position  must  be  taken  to  refer  not  only  lo  the 
axis  of  the  current  but  also  to  the  bars. 

The  positions  of  the  bars  in  the  natural  river  are  constantly  changing.  The  sand  proceeds 
slowly  down  stream  in  waves.  If,  as  the  result  of  works  of  improvement,  these  reefs  or  bars 
can  be  made  to  remain  in  definite  localities,  if  the  bars  can  be  fixed  in  position,  then  their 
improvement  either  by  permanent  works  or  dredging  is  a  much  easier  problem  and  can  be 
undertaken  with  the  assurance  that  your  bar  will  not  elude  your  improvement  work  by  mov- 
ing down  stream. 

The  fourth  requirement,  facility  of  approach  to  established  landings,  should  reallj  be  con- 
sidered as  a  part  of  the  second  requirement,  i.  e.  the  judicious  location  of  the  channel.  This 
requirement  is  often  in  conflict  with  an  easy  solution  of  the  problem  from  an  engineering 
point  of  view  but  it  is  a  requirement  of  considerable  importance  and  must  be  given  its  full 
weight  in  deciding  between  different  lines  of  improvement  workt*  for  a  given  locality. 

The  fifth  requirement,  that  changes  of  direction  should  be  easy,  is  in  the  intert^st  not  only 
of  stability  but  also  of  easy  navigation.  However,  these  changes  of  direction  should  not  be 
too  easy.  A  channel  maintains  its  depth  best  along  a  curve,  bat  if  the  curve  is  too  fiat  the 
channel  will  not  follow  the  concave  bank  throughout  and  the  difficulties  met  with  in  the 
straight  reaches  are  encountered.  If,  on  the  other  hand,  the  curve  be  too  sharp,  en^sion  of  the 
concave  bank  is  greater,  bank  protection  is  more  costly  and  navigation  more  difficult.  The 
proper  radius  of  curvature  differs  for  different  streams  and  must  be  separately  determined  for 
any  given  one.  Thus  a  radius  of  from  5000  to  10000  yards  might  be  proper  for  the  Mississ- 
ippi, while  such  a  radius  would  be  entirely  too  great  for  a  smaller  stream. 

The  sixth  and  last  requirement,  that  the  velocity  shall  be  moderate,  does  not  in  the  case 
of  the  Mississippi  call  for  any  work  especially  designed  to  meet  it. 

If  the  contraction  works  are  kept  to  their  proper  dimensions  tAie  veVoci^,^  V\\\  xiiiX.  >»  «ft 
ojccessiire  as  to  impede  navigation. 


ft 

The  meihodB  which  have  been  followed  on  the  MissisBippi  river  between  St.  Louis  an 
CSaifD  fbr  meeting  these  reqalrements  have  been  mainly  contraction  works  and  bank  protectio] 

The  ol^ect  of  contraction  works  is  to  so  reduce  the  width  of  the  river  as  to  force  it  to  sooi 
oat  for  itself  a  deeper  channel  in  order  to  secure  a  cross  section  sufficient  to  carry  its  volun 
of  diaeluuge.  The  width  to  which  the  river  was  to  be  contracted  was  fixed  at  about  26( 
fieet.  Dikes  or  dams  closing  side  chutes  around  islands  or  toeheads  are  included  under  tl 
head  of  contraction  works  as  both  their  purpose  and  their  result  are  to  contract  the  waterwa; 

The  bank  protection  was  intended,  of  courue,  to  protect  the  banks  against  erosion,  the] 
being  two  reasons  why  the  erosion  of  the  banks  should  be  prevented :  1st,  in  order  to  hold  tl 
channel  in  a  fixed  position  by  preserving  the  bank  itself;  and,  2d,  in  order  to  cut  off  as  mac 
•8  possible  the  supply  of  bar  forming  material. 

The  chief  question  to  be  decided  in  each  locality  in  which  contraction  works  are  put  coi 
eems  the  line  which  the  channel  must  be  made  to  follow.  In  studying  the  works  alread 
placed  in  the  portii»n  of  the  river  under  e-onsideration,  we  find  instances  of  both  the  right  wa 
and  the  wrong  way  to  place  them.  As  is  well  known,  whenever  a  river  fiows  around  a  cur^ 
Ihe  channel  is  always  in  a  fixed  position,  and  we  find  that  wherever  contraction  works  ha\ 
been  placed  on  the  convex  bank,  and  bank  protection  on  the  concave,  good  results  have  invai 
ably  followed.  Other  considerations,  more  practical  and  less  theoretical,  but  equally  importan 
support  the  same  methixl  i.  e.  the  considerations  of  ease  of  construction  and  of  cost.  Tl 
convex  side  of  the  river,  being  less  deep  than  tjie  concave  and  having  a  less  velocity  of  cu: 
rant,  contraction  works  are  more  easily  constructed  and  more  efficient  in  causing  deposit 
tlian  when  placed  on  the  concave  side. 

In  straight  reacbes  in  need  of  contraction  the  works  should,  if  practicable,  be  so  placed  i 
to  change  the  reach  from  a  straight  one  to  one  having  a  succession  of  curves.  When  this  hi 
been  done  the  results  are  as  good  as  in  the  former  case.  But  where  the  works  are  so  place 
as  to  flatten  out  curves,  converting  them  into  almost  straight  reaches,  or  where  straigl 
reaches  already  in  existence  are  ])reserved,  the  result  has  been  a  channel  which  is  constant] 
shifting  in  position  and  frequently  insufficient  in  depth. 

Another  very  important  result  of  the  river's  following  a  series  of  curves  instead  of  a  straigl 
reach  is  the  permanence  secured  in  the  position  of  the  bars.  As  bars  will  occur  only  at  tl 
CioSBings,  their  position  is  defiiiilely  known  and  if  the  works  are  properly  designed  they  wi 
rarely  hiterfere  with  the  projected  depth,  and  at  such  times  as  they  do  give  trouble  a  litt] 
dredging  will  give  prompt  and  sure  relief. 

It  follows  then  that  the  retiuirement  of  sufficient  depth  at  all  stages,  as  well  as  that  of  sti 
bility  of  position,  is  best  fulfilled  by  placing  the  contraction  works  so  as  to  guide  the  chanm 
as  far  as  possible  into  a  series  of  easy  curves.  Incidentally  this  also  slightly  increases  tl 
length  which  has  been  menticmed  as  a  desirable  end  to  be  attained. 

The  use  of  ground  sills  has  found  no  place  in  the  scheme  of  improvement  followed  thr 
far.  The  action  of  ground  sills  is  to  ultimately  raise  the  level  of  the  bottom  in  the  pools  an 
thus  increase  the  slope  in  these  places.  As  an  increase  of  slope  in  one  place  necessitates  din 
inution  in  another,  the  final  result  is  to  make  the  slope  more  uniform.  During  the  formatio 
of  the  deposits  necessary  to  raise  the  river  bottom  the  sills  act  as  submerged  dams  and  effe< 
the  same  results.  This  nysieni  has  been  followed  successfully  with  many  Euroi)ean  riven 
especially  with  the  Rhone,  where  the  drop  of  over  4  feet  in  the  low  water  level  at  L 
Mnlatiere,  due  to  previous  im])rovement8  below  has  been,  in  a  measure,  regained.  The  ug 
of  Buch  a  system  seems  hardly  necessary  with  the  Mississippi  as  the  slope  is  not  very  excesi 
ive  and  th«  results  obtained  from  contraction  of  the  width  and  protection  of  the  banks  justif 
the  expectations  that  the  projected  depth  can  be  obtained  by  these  means  alone.  Moreove: 
the  use  of  ground  sills  would  involve  great  expense  on  account  of  the  width  of  the  river  an 
the  great  depths  of  water  in  which  they  would  have  to  be  placed.  Works  of  this  nature  i 
the  reach  under  consideration  being  founded  on  an  unstable  bottom  would  also  be  quite  vu 
oerable  to  attack  by  the  violent  fioods  which  occur,  as  is  seen  from  the  damages  caused  t 
the  stone  dikes  and  dams  at  first  constructed. 

In  beginning  the  work  of  improvement  of  the  rivet.  Gen.  ^iVm^eoxL  ^vi\»T«sfl^^  ^x^'«^  -^s 

mmeUontion  of  the  wont  bare  firet  and  made  his  estimat©  a.v^w^Tv>-Vj  o\i.\Jftfc^>i.Vi«»^^ 

tbeiemoval  of  the  bare  then  in  existance  would  bring  a\>o\x\.  \.\i«k  ^to\w\«^  e^ss^^Oo.^  — ^" 
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evidently  underestimated  the  effect  which  would  be  ])roduced  by  the  improvement  of  one 
locality  on  the  river  al)ove  and  l)elow.  Bars  act  aw  Hubnierged  dams  separating  pools  of  slight 
slope,  and  the  lowering  of  one  of  these  dams  lowers  the*  water  in  the  preceding  pool,  increases 
the  slope  at  the  preceding  bar  and  aggravates  such  bad  conditicms  as  may  be  found  there 
already  or,  in  many  cases,  produces  bad  bars  wh(»re  the  depth  had  ])reviously  been  sufficient. 

Bars  lower  down  the  river  are  also  built  up  by  the  deiM)Hit  of  material  scoured  from  the  bar 
under  improvement.     Thus  the  imi)roveinent  of  one  bar  forces  an  extension  of  the  works  in 
both  directions  and  to  a  degree  which  can  hardly  have  been  foreseen.     Sufficient  alio  wane  t^ 
for  this  was  not  made  in  the  original  estimate  and  later,  in  1883,  the  estimate  was  more  tha.x-k 
doubled. 

In  the  project  of  1881  the  order  in  which  the  work  was  to  be  done  was  changed  and  it  w«fc.« 
decided  to  proceed  with  the  work  uniformly  down  the  river  from  St.  Louis.  From  an  eng-d- 
neering  point  of  view  the  question  as  to  w^hether  the  original  improvement  should  have  pr-cj- 
ceeded  from  St.  Louis  down  the  river  or  from  Cairo  up,  is  an  open  one,  but  at  this  tiotje 
practical  considerations  due  to  ilie  fact  that  most  of  the  work  which  had  been  done  was  in 
the  vicinity  of  St.  Louis  were  undoubtedly  sufficient  to  justify  the  order  of  work  adopted. 

TYPES   OF  CONSTRUCTION. 

The  contraction  works  first  used  in  1874  consisted  of  spur  dikes,  each  dike  being  a  riprap 
of  stone  built  8  feet  above  low  water  and  superposed  on  a  foundation  or  platform  of  bnish 
from  2  to  5  feet  in  thickness  and  varying  hi  width  to  suit  the  height  of  the  dike,  held  in 
place  by  piles  until  loaded,  an  apron  of  brush  about  2  feet  thick  also  held  in  position  by 
piles  and  stone  having  been  ])revi()usly  laid  below  and  alongside  the  dike,  though  not  con- 
nected with  it,  to  prevent  the  dike  from  being  undermined  by  the  fall  of  water  over  it.  The 
dikes  were  3  feet  wide  at  the  top  and  the  stone  took  its  natn  ral  slope.  Where  such  a  dike 
was  constructed  on  an  alluvial  ])ank  it  was  carried  back  200  feet  over  the  bank.  The  bank 
was  further  protected  by  a  longitudinal  dike  250  feet  long,  with  cross  dikes  100  feet  long, 
running  back  on  the  shore  at  its  ends. 

Dams  closing  sloughs  were  similar  in  construction.      The  design  was  modified,  in  some 
instances,  by  c(mstructing  the  dike  of  alternate  layers  of  brush  and  stone  instead  of  a  mound 
.  of  stone  on  one  layer  of  brush  and  with  this  and  other  slight  modifications  was  continued  in 
use  until  about  1881. 

It  was  intended  to  connect  the  channel  ends  of  the  cross  dikes  by  a  training  wall  as  soon 
as  deposits  were  made,  and  one  was  built  at  Horsetail  Bar  but  was  never  fully  completed. 

Stone  dikes  thus  constructed  were  found  not  to  be  so  efficient  in  causing  deposits  as  had 
been  desired  and  expected;  so,  in  1879,  a  number  of  hurdles  were  interpolated  between  them 
to  hasten  the  deposit  of  sediment.  The  results  obtained  were  very  satisfactory  and  in  1881, 
the  old  dikes  having  proved  costly  to  ])uild  and  difficult  to  maintain  and  not  being  very  effi- 
cient, it  was  determined  to  rely  entirely  upon  hurdles,  and  contraction  works  undertaken 
since  then  have  been  hurdles  alone. 

The  hurdles  built  in  1879  consisted  of  a  row  of  liglit  piles  about  5  feet  apart,  connected 
together  by  weaving  or  wattling  willow  poles  between  them  and  j)ushing  willow  brush  ver- 
tically into  the  interstices  of  the  wattling.  The  to])  of  this  brush  projected  about  8  feet  above 
low  water  while  the  lower  courses  of  the  wattling  could  not  be  forced  down  lower  than  8  feet 
below  low  water.  The  cost  was  about  80  cents  per  lineal  foot.  These  hurdles  were  frail  in 
design  and  were  not  expected  to  last  more  than  one  season.  Where  the  water  was  too  deep 
to  drive  these  piles  and  construct  the  hurdles  in  position  a  curtain  of  woven  willow  poles  and 
brush  was  constructed.  The  lower  edge  of  this  curtain  was  then  anchored  either  to  a  hor- 
izontal mattress  or  directly  to  the  ])ottom  and  the  u])per  edge  supported  by  buoys.  Longi- 
tudinal walls  built  of  hurdles  were  known  as  primary,  and  cross  dikes  as  secondary  hurdles. 
As  the  use  of  hurdles  was  continued  the  designs  were  modified  and  inii)royed,  and  changes 
w^ere  made  which  rendered  them  stronger  and  more  i)ermanent,  the  ])resent  hurdle  being 
finally  evolved.  The  present  hurdle  consists  of  a  row  or  parallel  rows  of  three  pile  clumps  spaced 
8  to  12  feet  apart,  the  piles  in  each  clump  being  drawn  together  and  fastened  at  the  top  by  a 
jr/re  cable.  Where  the  water  is  shoal  and  the  current  weak  a  single  row  of  clumps  is  usually 
su^cient;  under  other  circuinstHDces  the  clumps  are  staggered  \yv  ^\\e\\  ».  vj«l^'  ^^«.\.  Vsiv!^^- 
di'nal  stringers  can  be  placed  between  the  rows  to  transmit  and  d\stf\\)\\\G  s\\«.\\i?,.    Qnafc  ^^« 
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in  each  dump  in  the  upstream  row  reaches  the  level  of  the  25  foot  stage,  the  other  piles  in 
^  first  and  second  rows  being  6  feet  lower,  while  the  remaining  rows  are  6  lower  still. 

The  foundation  mattress  varies  in  width  from  75  to  100  feet,  about  86  feet  forming  an 
vptOD.  on  the  ajratream  side.  Extra  stone  is  always  thrown  around  the  feet  of  the  piles  to 
pievent  scour  where  the  mattress  is  broken  by  driving  the  pile  through  it. 

The  channel  ends  of  the  hurdle  are  protected  by  T  heads  of  two  rows  of  clumps  projecting 

Mfeet  above  and  100  feet  below  the  hurdle,  the  foundation  being  a  mattress  120  feet  by  800 

^oi.    Buttresses  of  stone  are  placed  at  the  channel  ends,  and  the  shore  ends  are  protected  by 

J^vetments  for  about  800  feet;   drift  collected  above  the  hurdles  is  sunk  by  laying  on  top  of 

^  a  sort  of  mattress  of  brush  as  evenly  and  rapidly  as  possible  and  then  weighting  the  whole 

^th  stone.     A  curtain  of  brush  is  constructed  and  supported  by  the  piling  where  no  drift 

^^curs.     As  soon  as  the  hurdles  caused  a  deposit  reaching  about  the  17  foot  stage,  willows 

**^gfwi  to  grow  and  by  checking  the  velocity  of  high  water  caused  further  deposits  to  be 

'^^JBide.     The  artificial  banks  thus  formed  may  be  protected  as  described  for  natural  banks. 

^lie  distances  apart  of  these  hurdles  is  from  1000  to  1500  feet.     Their  cost  ranges  from  (10 

*o  135  per  lineal  foot. 

The  original  plan  adopted  for  bank  protection  was  to  excavate,  where  necessary,  a  trench 
^  the  depth  of  8  feet  below  lowest  water,  and  fill  it  with  brush  in  crossed  courses,  the  tops 
^'Qaching  outward  as  far  as  practicable  to  form  a  mattress  to  protect  the  base  from  scour.  On 
'^he  brush,  riprap  is  placed  until  it  appears  at  mean  low  water,  assumed  5  feet  6  inches  above 
lowest  low  water  where  it  formed  the  base  of  the  stone  revetted  slope,  with  an  inclination  of 
1  vertical  to  2  horizontal.  This  work  has  served  its  purpose  well  and  is  still  in  good  condi- 
tion, probably  owing  its  stability  to  the  fact  that  it  was  placed  in  comparatively  shallow 
water.  From  1875  to  1881,  protection  under  water,  or  subaqueous  protection,  was  given  by 
rafts  or  mattresses  of  brush  from  40  to  70  feet  wide.  These  mattresses  were  effective  except 
in  deep  water  with  strong  current  where  their  outstream  edge  was  undermined. 

In  1881  was  adopted  the  form  which,  with  modifications  as  to  details,  has  remained  in  use 
until  recently.  It  consists  of  a  woven  mattress  of  cotton  wood,  or  preferably,  willow  brush. 
it  has  but  one  thickness  of  brush  woven  upon  poles,  is  thin  and  flexible  and  sufficient  strength 
during  construction  is  secured  by  ample  fastenings  of  nails,  spikes,  wire  and  cable,  all  of  iron. 
Their  width  must  be  sufficient  to  reach  to  the  foot  of  the  eroding  slope  and  a  standard  width 
of  120  feet  is  adopted  as  ordinarily  sufficient.  They  are,  as  a  rule,  made  continuous  for  each 
locality,  lengths  of  from  5000  to  10,000  feet  having  been  made  and  sunk.  They  are  sunk 
and  held  in  place  by  stone,  and  furnish  permanent  protection  to  underwater  slopes,  the  few 
known  failures  having  been  due  to  the  undercutting  of  the  water  which  subsequently  deep- 
ened.    The  average  cost  of  brush  mattresses  125  feet  wide  is  $6.00  per  lineal  foot. 

During  the  past  four  years  a  number  of  lumber  mattresses  have  been  built.  The  lumber 
used  is  the  commonest  culls  4  to  6  inches  wide,  1  inch  thick,  and  not  less  than  12  feet  long. 
'Vhe  mattress  is  formed  by  weaving  the  plank  over  and  under  plank  laid  longitudinally  about 
8  feet  9  inches  between  centers,  like  large  split  basket  work.  These  mattresses  require  much 
lees  bulk  of  timber  and  of  stone  than  the  brush  mattresses,  can  be  built  about  twice  as  fast 
and  cost  only  about  $3. 75  per  lineal  foot.  Their  only  disadvantage  so  far  as  known  consists 
in  their  breaking  up  worse  when  piles  are  driven  through  them. 

Protection  above  water  is  given  by  grading  the  bank  to  its  natural  slope  and  covering  with 
riprap.  The  paving  is  usually  done  as  far  as  the  river  has  graded  its  own  bank  and  resumed 
the  following  season  after  the  high  water  has  extended  the  grade  further  up  the  bank. 
When  necessary  to  grade  the  bank  by  artificial  means  it  is  done  by  the  hydraulic  method  or 
by  means  of  shovels,  etc. 

In  addition  to  the  permanent  works  of  improvement,  each  year  a  certain  amount  of  work 
is  done  to  afford  temporary  relief  to  navigation  or  to  hasten  the  results  of  the  regulation 
works.  The  devices  employed  for  this  purpose  include  dredging  and  the  use  of  temporary 
jetties  to  produce  scour.  The  plant  includes  three  suction  dredges,  a  jet  dredge,  a  tow  and 
dredge  boat,  two  other  tow  boats  arranged  to  use  their  wheels  in  washing  channels  through 
bars  and  panels  for  about  10,000  feet  of  portable  jetty.  Several  types  of  portable  jetties  or 
temporary  dikes  have  been  used.     The  type  most  favored  Vfe  viQiVi«»Vt\3kRXfc^\3rs  ^xv?^\ss%^^«rs^  ^^^ 
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piles  along  the  line  selected  and  connecting  them  by  a  stringer  which  serves  as  a  support  for 
the  upper  ends  of  corrugated  sheet  steel  panels,  whose  lower  end  rests  on  the  bottom  of  the 
river. 

Each  panel  is  10  feet  wide  and  from  10  to  20  feet  long,  depending  on  the  depth  where  it  is 
to  be  used.  To  prevent  scour  taking  place  under  the  panels,  a  small  fascine  mattress  8  to  10 
feet  wide  is  fastened  to  the  lower  edge  of  the  panel  and  sunk  with  riprap.  At  the  end  of  the 
low  water  season  the  panels  and  piles  are  taken  up  and  preserved  for  future  work. 


.»■ 
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TRANSLATOR'S  NOTE. 


The  following  series  of  articles  is  taken  from  the  "Mitteilungen  uber 
Gegenstande  des  Artillerie  und  Geniewesens"  for  the  year  1904.  As 
stated  in  the  introduction,  they  are  translations  from  the  Russian  and  they 
have  now  undergone  a  second  translation.  This  double  translation  ac- 
counts for  many  of  the  discrepancies  which  appear  from  time  to  time  and 
to  which  attention  is  called  in  foot  notes.  In  all  cases  when  a  liberal 
translation  will  not  give  what  the  translator  believes  to  have  been  intended, 
the  translation  is  given  in  the  body  of  the  article  and  the  supposed  mean- 
ing is  given  as  a  foot  note. 

A  general  discussion  of  these  works  appeared  in  the  7th  number  of  the 
Mitteilungen  for  1904,  and  no  attempt  has  been  made  to  discuss  the  gen- 
eral principles  involved,  but  attention  is  invited  from  time  to  time  to 
what  appears  to  be  defects  in  detail.  It  will  be  noted  that  none  of  these 
defects  occur  in  all  the  projects. 

It  will  be  interesting  to  compare  the  theoretical  forts  shown  in  this  paper 
with  the  practical  working  forms  in  use  in  the  present  war.  There  is  a 
marked  similarity  between  the  fourth  of  these  plans  and  the  fort  shown  in 
the  frontispiece,  but  no  field  guns  are  shown  in  this  illustration,  which  is 
more  nearly  in  accord  with  the  theories  of  the  English  School. 

The  extensive  use  of  railroad  iron  in  all  of  the  plans  will  of  course  be 
impossible  in  the  present  war,  but  no  doubt  it  can  be  replaced  by 
timber,  when  this  is  available. 

E.  J.  D. 


PROVISIONAL  FORTIFICATIONS 
ACCORDING  TO  RUSSIAN  PLANS. 


In  the  fourth  number  of  the  ^^Mitteilungen'*  for  the  year  1902 
appeared  a  translation  from  the  Russian  of  a  discussion  on  the  proper 
strength  of  parapet  and  shelters  in  provisional  and  semi -permanent 
fortifications. 

The  original  paper  written  by  N.  Bujinicki,  Colonel  of  Russian 
Engineers,  appeared  in  No.  11,  of  the  *4nzenernij  Journal' *  for  the 
year  1901,  under  the  title  of  ^^ Plans  for  Provisional  Land  and  Sea- 
Coast  Fortifications." 

In  this  paper  the  author  confined  himself  to  a  mere  theoretical 
discussion  of  the  question  and  promised  to  follow  the  discussion  with 
practical  examples  designed  accordingly. 

The  series  of  these  Examples  which  was  appearing  in  the  unofficial 
section  of  several  numbers 'of  the  Inzenernij  Journal  is  now  closed. 
Although  these  articles  bore  no  official  character,  still  they  give  an 
idea  of  the  opinions  held  in  Russian  circles  concerning  provisional 
fortifications.  These  articles  usually  originate  in  the  Engineer 
Department  and  are  criticised  by  a  special  commission,  the  approved 
opinions  being  published  and  prizes  awarded. 

We  publish  some  of  these  examples  for  the  information  of  our 
readers. 


EXAMPLE  I. 

A  provisional  fort  for  three  companies  of  infantry, 
eigfht  field  gfuns  and  four  machine  g:uns« 

"By  J.   BAZANOW. 

[Mitteilungen,  Jahrgang,  1904,  Erstes  Heft.] 

Translated  from  the  German  by 

FIRST  LIEUTENANT  GEORGE  R.  SPALDING, 

Corps  of  Engineers,  U.S.  Army 

( PLATE  L) 

The  plans  are  based  upon  the  following  assumptions: 
The  work  is  one  link  in  a  chain  of  similar  fortifications.  Each 
work  must  be  so  designed  that  it  may  be  defended  as  soon  as  possible 
and  that  it  may  later  be  completed  without  interfering  with  its  con- 
tinuous defense.  The  parapet  must  be  capable  of  withstanding  the 
fire  of  field  and  siege  guns. 

Two  companies  of  the  garrison  will  be  quartered  in  the  interior  of 
the  work,  the  remaining  company  near  the  counter-storming  guns 
and  in  the  bomb-proof  in  the  forward  redan. 

In  the  plans  the  following  points  were  considered: 
A,  The  trace  of  the  work  (Fig.  3),  the  distribution  of  the  garri- 
son, and  the  profile  of  the  faces  and  flanks  (Profile  CC)  should  all  be 
selected  with  a  view  to  developing  as  powerful  a  frontal  fire  as  possible, 
and  a  sufficiently  strong  flanking  fire.  The  Lunette  form,  with  a 
salient  angle  of  125°  and  shoulder  angles  of  140°  fulfils  these  require- 
ments. The  length  of  each  face  is  416  feet,  each  flank  172  feet  and 
the  gorge  900  feet,  making  the  entire  perimeter  2,080  feet,  which 
allows  one  man  to  each  6/^  feet.     (See  below.) 


2 

The  distribution  along  the  firing  line  is  as  follows: 

a.     Infantry^ 

In  the  capital  redan, 1  section  1  section. 

Along  each  face, 2  sections  4  sections. 

Along  each  flank, _1  section  2  sections. 

Along  the   gorge,  one  section  on  each 

side  of  the  gorge  redan, 2  sections. 

In  the  gorge  redan,  _.. .  _  1  section. 

Reserve,  whose  fighting  position   is  on 

the  parados, 2  sections. 

12  sections. 

h.     Artillery, 

One  field  gun  (counter-storming  gun,  Gegen-sturm-ge- 
schiitz)  on  either  side  of  the  capital  in  the  salient  and 
one  in  each  shoulder, . total  4  guns. 

Two  field  guns  at  each  end  of  the  gorge, 4  guns. 

Two  machine  guns  beyond  each  flank  for  enfilading  the 

outer  ditch  in  front  of  the  capital  redan, 4  guns. 

In  addition  a  gun  platform  is  erected  on  each  side  of  the  gorge 
redan  to  make  possible  the  party  use  of  the  guns  in  reverse  fire. 

B,  The  salient  angle  (Fig.  3)  being  the  most  important  point  in 
the  defense  of  the  work,  must  be  the  most  strongly  fortified.  The 
garrison  of  the  capital  redan  must  be  protected  against  high  angle  fire. 
For  this  last  purpose  there  should  be  constructed  under  the  face  of  the 
redan,  shelter  for  50  men.  The  walls  of  this  shelter  (Profile  DD) 
are  of  timber,  the  roof,  a  double  layer  of  railroad  iron  and  a  covering 
of  earth  10.4  feet  thick.  In  this  bomb-proof  are  two  ammunition 
recesses. 

The  capital  redan  is  surrounded  by  two  ditches,  an  inner  and  outer. 
The  first  will  be  covered  by  frontal  fire  from  the  redan  and  faces  and 
enfilade  fire  from  the  shoulders.  The  second,  on  the  other  hand, 
will  be  raked  by  the  two  machine  guns,  near  the  shoulders  and  beyond 
the  flanks.  Both  ditches  are  obstructed  by  wire  entanglements  and 
abatis.  The  width  of  the  wire  entanglement  is  21  feet  in  the  outer 
ditch  and  38/4  feet  in  the  inner. 

C,  The  defense  of  the  ditches  should  be  chiefly  made  by  a  flank- 
ing fire  as  this  brings  less  work  upon  the  garrison.  The  ditches  of 
the  faces  and  gorge  are  fired  upon  from  the  redans. 

*The  number  of  feet  of  firing  line  per  man  in  the  different  parts  of  the  work  is  as 
follows:  Along  the  faces  4.16  feet,  along  the  flanks  3.44  feet,  along  the  gorge  9.00 
feet .  — Tran  s  1  ato  r . 


D,  Artificial  obstacles  (horizontal  and  vertical)  should  be  made 
as  wide  as  possible.  With  this  idea  in  mind  the  main  ditch  was 
made  28  feet  wide  at  the  bottom  so  that  it  was  possible  to  lay  out  in 
it  a  wire  entanglement  24.5  feet  wide,  there  being  still  a  space  of 
3X  feet  for  the  workmen.  The  ditch  is  14  feet  deep  and  made 
difficult  to  surmount  by  scaling  ladders. 

E,  As  a  large  field  of  fire  must  be  given  the  counter-storming 
guns  (field  guns),  they  must  be  advanced  in  position  as  much  as  pos- 
sible. In  accordance  with  this  requirement  the  field  guns,  with  the 
exception  of  the  four  pieces  for  raking  the  intervals,  should  be  placed 
in  the  salients — /.  e.\  near  the  capital  and  in  the  shoulders.  The  x 
protection  of  the  guns  in  the  shoulder's  is  secured  by  shelters  lying 
near  the  ramps  and  connected  to  the  shelters  for  the  men.  (Fig.  3 
and  Profile  FF. ) 

F,  Bomb-proofs  for  the  shelter  of  the  garrison  are  as  far  as  possible 
made  capable  of  withstanding  the  fire  of  21  cm.  (8-inch)  mortars 
and  15  cm.  (6-inch)  howitzers. 

The  bomb-proof  barrack  in  the  interior  of  the  work  (Fig.  3  and 
Profile  EE)  is  intended  for  two  companies  lying  down.  It  is  built 
of  logs  with  a  roofing  of  a  double  layer  of  railroad  iron  and  earth. 
The  panel  widths  of  the  log  walls  are  from  8  feet  to  10/^  feet. 
The  thickness  of  earth  above  the  layer  of  iron  is  from  6)^  to  7  feet.* 

The  third  company  of  the  garrison  is  sheltered  in  the  bomb-proofs 
near  the  gun  platforms,  1%  sections  (half  lying,  half  sitting)  are 
on  each  flank  near  the  ammunition  magazines,  the  machine  guns, 
and  the  field  guns  in  the  shoulders.  The  remaining  section  (lying 
down)  is  in  the  bomb-proof  of  the  capital  redan,  lying. 

G,  Inside  of  the  work  there  should  be  a  position  which  commands 
the  parade  and  firing  lines,  under  the  protection  of  which  the  reserve 
may  be  formed  to  oppose  the  hostile  occupation  of  any  part  of  the 
work.     This  position  is  above  the  bomb-proof  barrack. 

H,  The  firing  platforms  of  the  guns  used  for  flanking  the  inter- 
vals should  be  protected  and  so  situated  that  the  guns  may  seek  the 
protection  of  a  bomb-proof  when  not  in  use.  For  this  reason  the 
most  favorable  position  seems  to  be  the  end  of  the  gorge  since  in  a 
position  on  the  flanks  outside  of  the  work  insufficient  protection 
would  be  afforded.  On  the  other  hand,  though  they  would  be  well 
protected  if  placed  in  the  gorge  redan,  from  such  a  position  the  fore- 
ground of  the   neighboring  works  could  not  be  fired  upon  unless  the 

*This  is  the  thickness  of  earth  above  the  double  row  of  fascines  mentioned  below. 
The  total  thickness  of  earth  and  fascines  is  shown  in  Profile  EE. — Translator. 


redan  were  detached.  This  solution  would  entail  more  labor,  make 
the  work  too  deep,  furnish  poorer  protection  and  complicate  the 
supply  of  ammunition. 

The  following  refers  to  requirements  of  the  ^ ^second  grade*' — /.  ^., 
details  which  though  they  appear  to  be  desirable,  are  not  essential  to 
the  existence  of  the  work: 

{a)  The  counter-storming  guns  must  have  mobility  within  the 
work.  This  is  necessary  in  the  exigency  of  a  gun-platform's  being 
destroyed.  To  answer  this  demand  two  gun  positions  are  established 
near  the  entrances,  where  the  guns  have  partial  protection  from  the 
fire  of  the  enemy.  In  addition,  two  guns  may  be  placed  on  either 
side  of  the  gorge  redan  by  cutting  the  platform  in  the  parapet. 

(b)  The  distribution  of  ammunition  should  be  as  simple  and 
reliable  as  possible.  For  this  purpose  additional  ammunition  recesses 
should  be  built  near  the  guns.  Their  distance  from  each  other  should 
be  14  feet,  this  is  reduced  to  9  feet  in  the  magazines  to  simplify  con- 
struction. Usually  the  recess  is  4/^  feet  long,  3/4  feet  high  and  3)4 
feet  wide,  and  will  hold  60  cartridges  or  projectiles. 

In  estimating  the  number  of  recesses  a  reserve  should  be  allowed  in 
the  event  of  damage. 

(c)  For  the  machine  guns  a  well  sheltered,  accessible  position 
must  be  selected  which  favors  the  most  extensive  use  of  rapid  fire. 

In  the  foregoing  example  they  are  placed  near  the  flanks  so  that 
they  can  enfilade  the  ditches.  These  platforms  are  7.5  feet  square. 
When  not  in  use  the  guns  are  under  cover  of  a  *  Mean-to"  in  front 
of  the  bomb-proof  near  them.  In  the  bomb-proof  are  recesses  for 
machine  gun  and  small  arms  ammunition. 

(d)  In  the  interior  of  the  work  there  must  be  left  sufficient  free 
space. 

(e)  The  slopes  of  the  excavations  and  embankments  must  be  such 
as  to  resist  atmospheric  influences  and  shells.  All  slopes  having  a 
length  up  to  16  feet  should  be  less  than  one-half  and  the  outer  slopes 
of  the  magazines  must  be  less  than  two-thirds. 

(/)  A  berm,  one  meter  wide,  is  left  between  the  outer  ditch  and 
the  parapet  in  order  to  catch  the  earth  thrown  from  the  exterior  slope 
by  the  explosion  of  shells,  before  it  falls  into  the  ditch. 

(g)  The  parapet  must  withstand  the  efl[ect  of  21  cm.  (8-inch) 
mortars  and  15  cm.  (6-inch)  howitzers.  Their  thickness  is  arrived 
at  from  the  following  formula: 

E  =  SH-^-f  H,  in  which  E  is  the  thickness  of  of  the  parapet,  S  the 


penetration  of   a  shell   in   falling,  ^  the  radius   of  the  crater,  H  the 

height  of  the  the  parapet  which   is  here  considered  10.5  feet.     We 
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have    therefore    by    substitution,     £  +  18.0+—^— +  10.5  =  34.4  feet. 

For  embankments  in  the  interior,  as  for  traverses  which  can  easily  be 
repaired  £  =  10.5  +  13.8  =  24.3  feet,  is  permissible. 

{h  )  The  roofing  must  be  sufficient  to  withstand  21  cm.  (8-inch) 
mortars  and  15  cm.  (6-inch)  howitzers.  There  are  placed  in  all  covers 
two  layers  of  fascines  laid  crosswise  over  each  other,  since  experience 
has  shown  that  intermediate  layers  placed  at  the  depth  of,  or  slightly 
below,  the  point  at  which  a  penetrating  shell  will  explode  are  of 
especial  value.  The  fascines  are  12  feet  long  and  9  inches  in  diam- 
eter. The  depth  of  the  earth  above  these  layers  is  that  of  the 
penetration  of  21  cm.  (8-inch)  mortar  shells  or  6>^  feet.  For  the 
sake   of  economy  the   roof   near  the  gorge  consists  of  a  layer  of  rails 

(Profile  E£),  a  double  layer  of  logs  and  13  feet  of  earth  covering, 
without  fascines. 

(i)     The  entrance  to  the  bomb-proofs  must  be  protected. 

For  this  purpose  an  inclined  iron  roof  (entrance  screen)  is  provided. 
These  screens,  under  which  the  guns  are  placed  when  not  in  use,  rest 
upon  log  walls,  3  feet,  3  inches  high,  (Profiles  FF,  GG  and  HH). 
In  order  that  shells  will  not  penetrate  it,  the  inclination  of  the  screen 
to  the  horizontal  plane  should  not  be  less  than  from  10°  to  15°. 

{i)  In  a  three-company  work,  two  entrances  are  necessary.  In 
this  case  these  are  at  the  ends  of  the  gorge  redan  and  are  28  feet  wide. 
They  are  protected  partly  by  enfilade  fire  from  the  gorge  casemate 
and  partly  by  frontal  fire  from  the  gorge  redan. 

(/)  In  order  to  properly  drain  the  interior  of  the  work,  a  drainage 
ditch  is  laid  from  the  work  to  the  outer  ditch.  The  elevation  of 
this  ditch  is  as  follows: 

At  the  salients  0.0  feet,  in  the  parade  by  the  bomb-proof  barrack, 
7  feet;  at  the  entrance,  10/4  feet;  in  the  gorge  ditch,  10)4  feet;  in 
the  outer  ditch,  14  feet.  Drainage  of  bomb-proofs  is  secured  by  the 
use  of  drain  pipe  or  cess-pools. 

To  provide  storage  for  the  ammunition  and  to  expedite  its  distribu- 
tion there  are  provided  in  the  work  two  magazines,  each  with  18 
recesses  (Fig.  2  and  3).     The  recesses   are  formed  of  frames  capable 

of  being  used  as  mine  entrances  and  are  of  the  dimensions  heretofore 
given. 

The  parapet  at  the  flanks  is  run  out  into  a  glacis-like  slope  so  that 
fire  from  the  flanks  can  be  brought  upon  the  obstacles  in  the  ditch. 


There  are  five  exits  from  the  bomb-proof  barrack,  two  toward  th( 
faces  and  three  toward  the  gorge. 

In  all  bomb-proofs  the  sides  toward  the  enemy  are  protected  b] 
stone  ballast.    (Profile  FF.) 

For  the  ventilation  of  all  the  bomb-proofs,  zinc  or  galvanized  iroi 
ventilator  pipes  are  used.     The  diameter  of  the  pipe  should  be  froi 
six  to  nine  inches.     In  addition  to  these,   venilation  galleries  ar< 
provided   in   the  bomb-proof  barrack.     These  are  formed  by  coverinf 
the  projecting  ends  of  the  logs  with  plank. 

As  it  is  desired  that  the  work  should  be  at  all  times  defensibh 
while  being  developed  into  a  half-permanent  or  permanent  fortifica- 
tion no  shelters  were  provided  under  the  banquette. 

Storage  room  for  ammunition  was  planned  according  to  the  followinj 
allowances: 


No.  of  pieces 

For  each  gun 
or  rifle. 

Total. 

Per   Box. 

Total  boxes  for 
two  Mag. 

Total  boxes  for 
each  Mag. 

8  Field  Guns. 
4  Machine  Guns. 
600  Rifles 

300  Rounds. 
8  boxes  of  Am. 
500  Rounds. 

2,400  Rounds. 
32  Boxes. 
300,000  Rounds. 

5  Projectiles. 
5  Cartridges. 

900  Rounds. 

480  boxes. 
480  boxes. 
32  boxes. 

334  boxes. 

240 

240 

16 

167 

In  the  explanation  of  the  plan  a  careful  calculation  of  the  necessary] 
amount  of  labor  and  material  and  a  statement  of  cost  was  given, 

From  these  several  calculations  we  give  the  results  only  of  those] 
which  throw  light  on  the  size  of  the  work,  the  amount  of  earth] 
moving  required,  and   the  transportation  of  the  heaviest   materials. 

The  excavation  is  reckoned  at  110,000  cubic  yards,  the  embankmenti 
at  108,700  cubic  yards.  In  spite  of  the  enormous  amount  of  earth 
moved  there  is  still  a  considerable  excess  of  excavation. 

The  following  materials  are  necessary:  3,528  logs,  21  feet  longj 
by  10  inches  in  diameter,  being  a  total  of  74,088  running  feet. 
7,761  rails,  at  a  total  weight  of  1,525  long  tons,  or  over  150  wagon 
loads,  at  10  tons  to  the  load.  1,014  plank,  2}4''x9''X2V.  24.5 
long  tons  of  iron  nails.  555  stakes,  1^  inches  in  diameter  and  21 
feet  long.  36,750  cubic  feet  of  brush  for  the  construction  of  4,000 
fascines,  9  inches  in  diameter  by  12  feet  long. 

The  number  of  workmen  was  calculated  on  the  basis  of  completing 
the  work  in  thirty  days.     The  daily  total  is  as  follows: 

For  excavation, 1 620  earth  workers. 

For  levelling, 82  earth  workers. 

For  revetments, 60  earth  workers. 

For  transporting, 84  carriers. 

12  carpenters. 

total,  860  workers. 


V, 


For  framing  and  building  the  shelters,  310  men  per  day,  of  which 
number  103  should  be  carpenters,  making  a  grand  total  of  1,170  men 
per  day. 

The  total  weight  of  the  building  material  to  be  transported  is 
calculated  at  81,835  long  tons, (!)  so  that  if  the  haul  be  reckoned  at 
3.1  miles,  there  will  be  necessary  for  each  16.36  tons,  7.97  wagons, 
and  each  wagon  must  make  4.18  trips  per  day. 

The  total  cost  of  the  work,  material,  etc.,  reaches  in  round  numbers 
$362,712.  (!) 

(Signed)  MAJOR  v.  DEBNO-GOLOGORSKI. 

Note. — Throughout  this  work  the  interior  slope  has  been  given  an  inclination  of 
1:1.  Considering  the  elaborate  character  of  the  fort  it  would  be  much  better  to 
have  revetted  this  slope  and  given  it  a  greater  inclination. 

The  magazines  (Figs.  2  &  3  and  Profiles  BB  &  HH)  consist  of  a  central  gallery 
with  niches  on  either  side.  It  is  doubtful  if  this  arrangement  would  serve  to  localize 
the  effect  of  an  explosion  in  some  part  of  the  magazine  and  unless  this  end  is  accom- 
plished there  seems  to  be  no  object  in  such  a  form.  The  size  of  the  niches,  3^  x  3^ 
X  4j^  feet  makes  it  unnecessarily  difficult  to  handle  heavy  boxes  of  ammunition.  The 
magazine  shown  in  Example  IV  is  much  more  compact  and  convenient. 

No  latrines  have  been  provided. — Translator. 


EXAMPLE  II. 

A  provisional  field  fort  for  two  companies  of  infantry^ 
six  field  gfuns  and  two  machine  gfuns* 

"By  P.  UNTERBERGER, 
Russian  Military  Engineers. 

[Mitteilungen,  Jahrgang,  1904,  Zweites  Heft.] 

Translated  from  the  German  by 

FIRST  LIEUTENANT  ELLIOTT  J.  DENT, 

Corps  of  Engineers,  U.  S.  Army 

( PLATE  IL) 

The  plans  are  based  on  the  following  assumptions: 

1.  The  work,  which  is  designed  as  a  point  of  support  of  a  defen- 
sive line,  must,  in  the  fullest  sense  of  the  word,  be  suited  for  self 
defense. 

2.  It  must  be  able  to  assist  with  its  fire  the  neighboring  works 
and  the  adjacent  intervals. 

3.  It  must  protect  its  entire  garrison  against  direct  fire  and  must 
have  bomb-proofs  for  at  least  half  the  garrison. 

The  work  is  of  a  strictly  provisional  character,  that  is,  after  its 
completion  it  can  not  be  strengthened  to  the  half-permanent  class. 

On  the  drawing,  Plate  II,  the  following  will  be  noted: 

1.     The  garrison,  consisting  of  400  men,  is  subdivided  as  follows: 

a     Inner  reserve,  100  men. 

b  Sixty-four  men  on  each  face,  total  for  the  faces  128.  Allowing 
3/4  feet  per  man,  each  face  must  be  224  feet  in  length. 

c  Fifty  men  on  each  flank,  total  for  the  flanks  100.  The  above 
rule  gives  175  feet  as  the  length  of  each  flank. 

d  The  remainder,  72  men,  for  the  gorge.  Allowing  one  man  for 
every  seven  feet  of  firing  line,  we  obtain  504  feet  as  the  length  of 
the  gorge. 


2.     The  armament  of  the  work  is  distributed  as  follows: 

Four  field  guns  are  assigned  to  the  defense  of  the  interval  and  are 
placed  in  the  gorge  redan. 

The  remaining  field  guns  are  placed  in  the  salient  angle. 

The  two  machine  guns  are  used  in  their  capacity  as  rapid  firing 
guns  to  defend  the  ditch,  and  are  placed  behind  the  earthmask  in 
front  of  the  faces. 

The  two  field  guns  used  to  oppose  the  assault  (Gegensturm-geschii- 
tze)  might  be  placed  separately  in  the  shoulder  angles,  but  such  an 
arrangement  would  increase  the  amount  of  earth-work,  by  requiring 
two  gun  platforms  instead  of  one,  and  would  also  split  up  the  artillery 
fire,  which  should  be  avoided. 

In  general,  the  ditches  of  the  faces  and  flanks  may  be  secured  in 
three  ways: 

1.  By  counter-scarp  galleries. 

2.  By  a  redan  in  the  salient  angle. 

3.  By  an  open  or  covered  flanking  work  which  is  placed  in  the 
end  of  or  in  prolongation  of  the  ditch. 

The  first  method  is  now  used  in  permanent  fortifications,  as  it  is 
the  surest.  It  would,  however,  rarely  be  used  in  provisional  works, 
on  account  of  the  great  diflficulty  in  constructing  a  safe  communication 
with  the  interior  work.  An  open  passageway  across  the  ditch  is 
insuflficient.  A  covered  passage,  similar  to  a  mining  gallery  would 
be  very  hard  to  construct.  In  order  to  protect  it  against  high  angle 
fire,  its  roof  must  lie  at  least  14  feet  below  the  bottom  of  the  ditch,  or 
in  the  present  instance,  28  feet  below  the  plane  of  site.  In  the 
problem  given  the  ground-water  level  was  assumed  at  a  depth  of  23 
feet  and  would  not  permit  such  a  deep  construction. 

Of  the  two  remaining  methods,  number  three  was  chosen  on  the 
following  grounds: 

a  The  earthmask,  which  is  built  as  part  of  the  outer  parapet, 
serves  to  cover  both  the  machine  guns  which  command  the  face 
ditches,  and  the  rifle  galleries  in  the  flank  ditches.  By  this  method 
it  is  possible  to  get  along  with  only  two  outer  works  whereas  the 
second  method  requires  three.* 

h  By  the  second  method  the  firing  line  of  the  faces  is  broken  and 
consequently  shortened,  to  the  prejudice  of  the  frontal  defense. 

t  By  the  adopted  method  part  of  the  face  ditches  are  secured  by  cross- 
fire, a  result  which  could  not  have  been  attained  by  the  second  method. 

*A  redan  at  the  salient  angle  to  flank  the  face  ditches,  and  an  outwork  of  some 
character  for  each  of  the  flank  ditches. — Translator. 
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d     Underground  passages  lead  to  the  galleries  in  the  flank  ditches. 

The  third  method  makes  it  possible  to  construct  them  properly  as 
they  are  protected  by  the  thick  parapet  of  the  earthmask  while  their 
floors  are  only  14  feet  below  the  plane  of  site. 

Since  the  outer  parapet  would  mask  a  portion  of  the  outer  ditch  in 
case  of  its  seizure  by  the  enemy,  the  flank  portion  of  this  ditch  is 
covered  by  infantry  fire  from  the  projection  of  the  outer  parapet  at 
the  end  of*the  gorge.  In  order  to  sweep  the  ditch  in  question  from 
its  very  beginning,  the  exterior  slope  of  this  portion  of  the  parapet  is 
sloped  off  like  a  glacis,  with  the  foot  of  the  opposite  counter-scarp  as  a 
directrix.  By  this,  it  is  true,  the  exterior  slope  becomes  a  warped 
surface  of  difficult  construction,  but  by  it  the  dead  space  is  removed  up 
to  the  flanking  ditch.  The  latter  is  covered  by  fire  from  the  galleries 
in  the  shoulder  angles.* 

The  outer  parapet  serves  a  double  purpose.  It  forms  a  connection 
between  the  machine  gun  recesses  and  the  interior  work,  and  at  the 
same  time  provides  for  an  outer  tier  of  infantry  fire.  The  gorge 
ditch  is  covered  by  the  portion  of  the  redan  perpendicular  to  the 
gorge.  (Profile  KK. )  The  outer  ditch  of  the  redan  is  shallow, 
but  the  obstacle  in  it  makes  it  as  formable  as  the  full  size  ditch. 

The  gorge  redan  serves  also  to  cover  the  interval  between  the 
neighboring  forts,  which  are  separated  from  each  other  by  distances 
of  3,000  to  4,500  yards.  With  this  end  in  view  it  is  carried  back 
far  enough  to  sweep  the  foreground  of  these  works,  at  least  to  within 
1,000  yards  of  the  works  themselves.  On  this  account  all  siege- 
approaches  directed  against  neighboring  works,  must  be  carried  on 
under  the  fire  of  this  one.  The  height  of  the  parapet  of  the  redan  is 
taken  as  seven  feet,  in  order  to  command  the  entire  gorge  and  to  permit 
of  the  construction  of  the  gorge  bomb-proofs  in  its  equally  high  tra- 
verses. Between  these  traverses  the  redan  is  open  to  the  inner  work, 
but  it  retains  the  general  character  of  an  inclosure.  The  inner  ditch 
of  the  gorge  redan  is  similar  to  the  gorge  ditch. 

A  part  of  the  inner  portion  of  the  redan  is  deepened  to  14  feet 
(Profile  FF),  in  order  to  obtain  the  earth  necessary  for  the  parapet 
and  to  make  it  possible  to  construct  the  bomb-proofs. 

*The  elements  of  this  surface  are  apparently  taken  parallel  to  a  -  h  (Plan).  The 
point  c  (Profile  DD)  marks  the  point  where  the  foot  of  the  counter-scarp  of  the  fiank 
ditch  intersects  the  plane  of  the  profile.  This  point  can  not  be  seen  by  a  man  stand- 
ing in  the  plane  of  the  profile,  and  this  portion  of  the  ditch  is  invisible  except  to  men 
stationed  very  near  a  (Plan).  It  would  seem  better  to  make  these  elements  parallel 
to  the  line  DD,  when  the  profile  would  be  modified  as  shown  by  the  broken  line. 
— Translator. 
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On  each  side  of  the  redan  is  an  entrance  to  the  work.  The 
entrances  are  covered  by  the  breast-work  lying  in  front  of  them  and 
connected  with  the  traverses  (Profile  MM).  Their  depth  is  seven 
feet,  the  same  as  that  of  the  parade. 

The  parade  is  excavated  to  this  depth  for  the  following  reasons: 

a     To  better  secure  the  interior  of  the  work  against  direct  fire. 

b     To  obtain  the  earth  necessary  for  the  bomb-proof  roof. 

c  In  order  that  the  bomb-proof  roof,  whose  height  is  21  feet  above 
the  parade,  should  not  project  above  the  top  of  the  parapet,  whose 
crest  is  14  feet  above  the  plane  of  site. 

To  increase  the  security  against  assault,  shallow  ditches  42  feet 
wide  and  2/^  feet  deep,  are  placed  in  front  of  the  following  portions 
of  the  work: 

a  In  front  of  the  salient  angle,  the  most  certain  point  of  attack. 
Swept  by  fire  from  the  faces.      (Profile  FF.) 

b  In  front  of  the  gorge  redan,  to  secure  it  and  the  adjacent 
entrances  against  surprise.  Swept  by  the  withdrawn  portion  of  the 
gorge  parapet.     (Profile  OO. ) 

c  On  the  earth  masks,  which  serve  as  a  cover  for  the  ditch  gal- 
leries.    (Profile  EE.) 

The  construction  of  the  shallow  ditch  on  the  earth  mask  is  due  to 
the  position  of  the  latter  at  the  shoulder  angle,  where  the  defense  is, 
all  things  considered,  weak.  The  strength  of  this  obstacle  is  further 
increased  by  its  being  commanded  by  both  tiers  of  fire.  Thanks  to 
this  arrangement,  an  assailant  advancing  against  the  projecting  mask, 
is  forced  to  surmount,  first  the  outer  ditch  swept  by  machine  gun 
fire,  and  then  the  shallow  ditch  swept  by  two  tiers  of  infantry  fire. 

The  obstacle  in  the  main  ditch  consists  of  a  wire  entanglement 
covering  its  entire  width.  On  account  of  the  insignificant  breadth 
of  the  gorge  ditch,  an  abatis  is  constructed  on  its  bottom  and  counter- 
scarp. 

In  the  shallow  ditch  either  form  of  obstacle  may  be  used,  depending 
upon  the  supply  of  posts  and  the  rapidity  with  which  the  entangle- 
ment can  be  placed.  In  the  plan,  an  entanglement  is  shown  and  in 
the  profile  an  abatis. 

In  the  work  are  the  following  bomb-proofs: 

1.  In  the  inner  parade  is  an  independent  bomb-proof  for  a  company. 
The  front  part  of  its  mask  joins  on  to  the  parapet  of  the  faces  and 
thus  serves  at  the  same  time  as  a  parados  for  the  guns  in  the  salient 
angle.  By  this  arrangement  the  bomb-proof  is  best  protected  from 
direct  fire,  and  the  parapet,  which  in  part  lies  just  in  front  of,  and  in 
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part  is  joined  to  the  mask,  increases  the  strength  of  the  latter  by  the 
thickness  of  the  parapet.  This  arrangement  also  affords  the  greatest 
amount  of  open  space  in  the  interior  of  the  work.  (Profiles  FF,  GG, 
HH  and  Fig.  5.) 

2.  At  the  shoulder  angles  are  rifle  galleries  to  enfilade  the  flank 
ditches.  These  are  connected  with  the  machine  gun  recesses  by 
covered  passages.      (Profiles  AA,  EE,  II  and  Fig.  2.) 

3.  Finally  there  are  bomb-proofs  in  the  traverses  of  the  gorge 
redan  which  serve  to  cover  the  ammunition  for  the  field  guns  in  the 
redan.  Each  traverse  has  a  recess  for  one  field  gun.  (Profiles  BB, 
LL  and  Fig.  1.) 

The  roof  of  the  bomb-proof  consists  of  two  rows  ot  rails  ana  a  cov- 
ering of  earth.     According  to  Deguis,  its  thickness  may  be  computed 


/ 


-b 


/ 


N   a 
by  the  following  formula:       b  = V7 X7         in  which, 

IV 

b=  the  depth  of  earth  between  the  point  of  explosion  of  a  shell 
and  the  upper  surface  of  the  rails,  necessary  to  protect  the  latter. 

c=  the  charge  of  a   21   cm.  (8-inch)  mortar  shell.      (50  lbs.,  gun 
cotton.) 

N=  a  coefficient  for  iron  and  steel,  approximately  15. 

b'=  the  depth  of  the  iron  roof.     For  two  rows  of  rails  b'  =  6  inches. 

\i"  =  a  coefficient  for  earth,  approximately  0.5. 

a=  the  strength  of  the  portion  of  the  metal  roof  included  in  the 
horizontal  projection  of  a  falling  shell.  Assuming  the  angle  of  fall 
of  an  8-inch  shell  as  50  degrees,  its  length  as  36  inches,  the  horizontal 
projection  becomes,  36'' X  cos  50° +8'' X  sin  50°  =  28^96.  The  width 
of  the  bottom  of  a  rail  is  four  inches,  and  it  follows  that  seven  rails 
will  come  within  the  above  projection.  When  two  rows  are  used, 
the  upper  row  with  flange  down  in  the  intervals  of  the  lower  row 
(Fig.  5,  Plate  I),  13  rails  may  be  considered.  The  strength  of  one 
rail  is  equivalent  to  one-half  inch  of  earth  and  the  total  strength  of 
the  rail  roof  is  therefore  equivalent  to  6''. 5. 

Interpolating  these  figures  in  the  above  formula,  we  obtain, 


y  15v6  "5 
b=      -^^^    ,.  --x7=3.08 

72 


Adding  to  this  10/^  feet,  the  perpendicular  penetration  of  an  8-inch 
shell,  we  obtain  14  feet  as  the  necessary  depth  of  earth.* 

*First  Lieutenant  Bujnicki  gives  6.09  to  6.37  feet  as  the  perpendicular  penetration  of 
the  8-inch  shell  in  uncompacted  earth  of  mixed  composition. 
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The  bomb-proof  provides  cover  for  one-half  company  lying  and  one- 
half  sitting,  with  compartments  for  hospital,  work  shop,  kitchen, 
company  commanders  and  other  officers. 

Its  size  is  determined  as  follows: 

1.  For  each  man  lying,  a  space  of  2/4x6  feet  is  required. 

2.  For  a  man  sitting,  2^x2^  feet. 

3.  For  a  subaltern,  49  square  feet. 

4.  For  a  company  commander,  147  square  feet. 

5.  For  the  hospital,  147  square  feet. 

6.  For  the  kitchens,  294  square  feet. 

As  a  result  of  recent  experiments,  and  in  order  to  better  resist  the 
action  of  projectiles,  the  bomb-proof  is  divided  into  cells  whose  floor 
space  must  not  exceed  49  square  feet. 

The  cells  are  built  6x7^  feet,  and  each  cell  will  therefore  accomo- 
date three  men  lying  down.  For  half  a  company  lying  down,  34 
cells  are  provided. 

Each  cell  will  accomodate  six  men  sitting  on  two  bunks,  with  a 
passage  2%  feet  wide  between.  For  the  half  company  sitting  16  cells 
are  provided. 

The  location  of  the  cells  is  as  follows:  (Fig.  5.) 

The  hospital  is  in  the  back  part  in  order  to  give  the  wounded  the 
necessary  quiet. 

The  kitchens  are  also  in  the  back. 

Since  the  men  sitting  up  are  more  nearly  ready  to  go  into  a  fight, 
they  are  placed  near  the  outlet.  While  these  are  leaving  the  bomb- 
proof the  remainder  of  the  company  can  be  preparing  to  leave  it  also. 

Four  cells  near  the  outlet  are  assigned  to  the  company  lieutenants 
in  order  that  they  may  leave  the  shelter  ahead  of  the  men  and  have 
the  movement  in  hand  from  the  start,  thus  preventing  disorder  and 
blocking. 

The  room  for  the  company  commander  is  in  the  back  part,  since 
he  does  not  have  to  leave  so  quickly.  In  case  the  work  is  threatened, 
the  portion  of  the  garrison  that  is  awake,  falls  at  once  under  the 
command  of  the  company  commander  on  duty,  unless  a  commander 
of  the  fort  has  been  named,  and  he  thus  becomes  the  commander  of 
the  outer  half  of  the  company  off  duty. 

In  compliance  with  the  above  conditions,  the  sitting  men  are  in 
the  first  row,  nearest  the  gorge.  This  row  has  18  cells,  sixteen  for  the 
men  and  two  for  the  officers.  The  second  and  third  rows  are  for  the 
men  lying  down  and  there  is  a  five  foot  passage  between  them. 
Behind  the  third  row  is  a  passage  four  feet  wide.     A  wing  projects 
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backward  from  the  center  of  the  bomb-proof,  by  which  means  space  is 
obtained  for  the  hospital,  kitchen,  and  the  company  commanders' 
quarters.  The  cells  are  divided  into  six  groups  of  nine  cells  each, 
by  five  foot  passages,  perpendicular  to  the  length  of  the  bomb-proof. 
The  officers'  cells  are  on  the  middle  passage. 

The  cross  passages  in  the  wings  are  connected  with  the  passage 
along  the  rear  wall,  so  that  there  results  a  continuous  gallery  con- 
nected with  the  outer  air  by  the  cross  passages  and  by  several  ventilator 
shafts  through  the  roof. 

Behind  the  end  and  back  walls  of  the  bomb-proof,  a  gallery  is  built 
two  feet  wide  at  the  top  and  three  and  a  half  feet  wide  at  the  bottom. 
Its  outer  wall  consists  of  a  line  of  sloping  posts  three  inches  in  dia- 
meter, supported  at  the  upper  end  against  the  overhanging  ceiling  of 
the  bomb-proof.  Openings  are  made  into  this  gallery  near  its  top 
and  bottom,  to  allow  the  circulation  of  hot  and  cold  air.  In  this 
manner  natural  ventilation  is  obtained,  which  is  increased  by  the 
ventilator  shafts  placed  at  intervals  through' the  roof. 

Near  this  gallery  for  natural  ventilation,  arrangement  is  made  for 
setting  up  three  ^^Dienenthal"  fans  for  mechanical  ventilation. 
(Fig.  5.) 

As  places  to  lie  down,  three  bunks  are  built  in  each  cell.  One  of 
these  bunks  is  hinged  to  the  wall  and  the  middle  bunk  may  be  folded 
against  the  side  one  and  the  two  folded  against  the  wall.  The  other 
bunk  is  fixed. 

This  arrangement  is  carried  out  in  all  cells,  so  that  by  spreading 
out  all  three  bunks,  any  cell  may  be  used  for  three  men  sleeping,  or 
by  folding  up  the  center  bunk,  any  cell  may  be  used  for  six  men  sit- 
ting. If  all  the  bunks  are  extended,  the  bomb-proof  will  hold  one- 
third  the  garrison  lying  down.  If  all  the  middle  bunks  are  folded 
up  it  will  hold  three-fourths  of  the  garrison  sitting.  Bunks  are  placed 
in  the  officers'  cells  also. 

The  outlets  of  the  passages  are  shielded  with  rail  splinter-proofs. 
(Fig.  3.) 

In  front  of  the  galleries  in  the  flank  ditches  is  a  depression  which 
is  connected  with  the  ditch  by  a  ramp  of  1:3  and  whose  sole  is 
seven  feet  below  the  bottom  of  the  ditch.      (Profile  EE.) 

The  ditch  gallery  has  two  stories.      (Profiles  AA,  EE  and  Fig.  2.) 
In  the  upper  story   is   the  rifle  gallery  flanking  the  ditch.     In  the 
lower  is  a  rifle  gallery  which   flanks   the  first  and  removes  the  dead 
space  in  front  of  it.     There  is  an  outlet  into  the  depression. 


\ 


15 

In  addition  to  the  rifle  gallery,  the  upper  story  contains: 

a  The  passage  connecting  the  upper  story  with  the  machine  gun 
recess.     (Fig.  2.) 

b  The  bomb-proof  for  the  detail  assigned  to  the  flanking  gallery. 
Allowing  one  man  for  each  2^  feet  in  the  width  of  the  ditch,  this 
detail  will  consist  of  nine  men. 

c  Two  cells  with  stairs,  one  of  which  leads  to  the  lower  story  and 
the  other  to  the  outlet  to  the  ditch.      (1  and  1'  Fig.  2.) 

The  outer  wall  of  the  lower  gallery  is  carried  up  to  the  same  height 
as  that  of  the  upper  gallery,  so  that  the  lower  gallery  has  a  minimum 
earth  covering  of  seven  feet.  (Profile  AA.)  In  order  to  increase  the 
strength  of  this  o.uter  wall,  the  partition  wall  is  carried  up  to  the 
same  height,  the  logs  above  the  ceiling  of  the  lower  gallery  being 
successively  shortened. 

The  outlet  from  the  lower  story  to  the  ditch  is  closed  with  a  plank 
door,  both  sides  of  which  are  covered  with  sheet  iron.  The  door  has 
two,  and  the  lower  story,  four  loop  holes. 

The  outer  wall  of  the  upper  story  reaches,  like  the  partition  wall, 
to  the  bottom  of  the  depression.      (Profiles  AA  and  EE.) 

For  both  rifle  galleries,  cartridge  shelves  are  placed  in  the  passages 
leading  to  the  inner  work.  At  the  end  of  these  passages  are  bomb- 
proofs,  which,  as  above  stated,  serve  as  recesses  for  the  "machine  guns 
and  ammunition,  and  for  the  gun  detachments.  (Profile  II.)  The 
machine  guns  are  placed  under  the  splinter-proofs  in  front  of  the 
entrances. 

The  floor  of  the  upper  story  of  the  flanking  galleries  and  their 
bomb-proofs,  is  14  feet,  the  ceiling  7  feet,  below  the  plane  of  site. 
Since  the  earth  mask  is  7  feet  high  this  gives  a  total  cover  of  14  feet 
as  required  by  Deguis'  formula. 

The  bomb-proofs  in  the  gorge  serve  to  cover  ammunition,  the 
splinter-proofs  in  front  of  them  cover  one  field  gun  each.  The 
remaining  two  field  guns  of  the  gorge,  and  the  two  in  the  salient 
angle,  are  placed  under  the  spliner-proofs  in  front  of  the  entrances  to 
the  main  bomb-proof. 

The  rifle  ammunition  of  the  garrison  is  stored  in  the  gallery 
surrounding  the  main  bomb-proof. 

The  back  walls  of  all  bomb-proofs  are  surrounded  by  a  filling  of 
stone. 

The  splinter-proofs,  which  serve  in  part  to  cover  the  entrances  and 
in  part  to  protect  the  field  guns,  are  all  made  of  two  rows  of  rails  with 
their  upper  ends  resting  against  a  fascine.      (Fig.  3.)     Their  lower 
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ends  are  fastened  in  two  ways  (Fig.  5),  according  to  whether  the 
splinter-proof  serves  to  cover  an  entrance  only,  or  to  cover  an  entrance 
and  a  field  gun.  In  the  former  case  the  lower  ends  butt  against  a 
timber  buried  three  or  four  feet  in  the  ground,  and  are  secured  by 
another  timber  staked  in  place  at  the  surface  of  the  ground.  In  the 
latter  case  the  lower  end  of  the  splinter-proof  is  supported  by  a  crib- 
work  4  feet  high.  The  lower  ends  butt  against  the  outer  wall  of  the 
crib  while  the  inner  wall  supports  them.  They  are  fastened  with  a 
staked  timber  as  above,  and  the  crib  is  filled  with  earth. 

On  account  of  the  height  of  the  surrounding  parapets,  the  splinter- 
proofs  of  the  machine  gun  recesses  are  built  in  the  same  manner  as 
those  which  cover  entrances  only. 

For  wire  entanglements,  both  long  (3/^  feet)  and  short  (2  feet) 
posts  are  necessary.  The  location  of  the  entanglement  is  given 
above. 

In  conclusion  there  will   be  given  an  estimate  of  the  material  and 

labor  necessary  for   its  construction,  and   the   approximate  cost. 

Total  excavation 78,562  cubic  yards, 

Total  fill 79,375  cubic  yards. 

Making  allowance  for  the  increase  in  volume,  this  gives  an  excess 
of  excavation. 

Number  of  workmen: 

Diggers,  1,000;  90  to  200  men  to  handle  rails;  and  100  carpenters. 
In  round  numbers  1,300  men. 

Estimate  of  lumber: 

a  For  the  main  bomb-proof.  The  length  of  wall  in  plan  is  2,744 
feet.  For  a  height  of  7  feet  with  10^-inch  diameter  lumber,  eight 
rows  are  required.     Total,  21,952  running  feet. 

h     For  the  gorge  bomb-proofs,  2,856  running  feet. 

c     For  the  machine  gun  recesses,  2,800  running  feet. 

d  For  the  passages  connecting  the  ditch  galleries  with  the  inner 
work,  2,240  running  feet. 

e     For  the  ditch,  galleries,  etc. 

For  the  upper  story,  5,376 

For  the  lower  story,  2,688 

Total  8,064  running  feet. 

Grand  total  of  10/^-inch  diameter  timber  for  the  entire  work,  37,912 
running  feet. 

Estimate  of  rails; 

a     For  the  ceilings,  double  layer,  854,000  feet. 

h     For  the  splinter-proofs,  18,340  feet. 

Total,  103,740  feet. 
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Estimate  of  wire,  12,600  feet. 
Total  cost,  $49,321.55 

Time  required,   two  and   one-half  weeks,  in  which  one-half  week 
•   has  been  allowed  as  a  factor  of  safety.^ 

The  above  estimate   is  based  on  the  following  assumed  unit  tasks 
for  the  diflferent  classes  of  work: 

Excavation,  7.5  cubic   yards   per  man  per  day,  with   men  working 
at  two  pace  intervals. 

Each  carpenter  can  frame  and  lay  daily,  35  feet  of  10/^-inch  timber. 
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DISCUSSION  BY  TRANSLATOR. 


The  outer  parapet  has  a  crest  of  280  feet  facing  each  flank,  or  spa( 
for  112  rifles.  This,  in  addition  to  the  50  men  on  the  inner  crc 
gives  a  total  of  162,  or  more  than  one-third  of  the  entire  garrison 
each  flank.  Since  it  would  be  necessary  to  reduce  the  depth  of  tl 
fort  as  much  as  possible  in  order  to  lessen  the  chances  of 'its  beii 
hit,  it  would  seem  that  the  flanks  of  the  one  in  question  should 
considerably  shortened. 

By  placing  the  two  field  guns  for  frontal  fire  in  the  shoulder  angh 
the  necessity  for  a  ramp  between  the  main  bomb-proof  and  the  paraj 
of  the   faces  would  be  removed.     This  bomb-proof  could   then 
placed  about  45  feet  to  the  front  of  its  present  position,  and  the  dej 
of  the  work  decreased   by  that  amount.     A  considerable  amount 
earth-work  would  also  be  saved  as  the  parapet  of  the  faces  would  noi 
form  the  mask  of  the   bomb-proof.     A  complete  trench  would  th( 
be  necessary  along  the  faces.     Profile  CC,  produced  backwards,  woul 
then  become: 
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Bomb-proof  latrines  should  also  be  provided.  Three  cells  could 
constructed  at  each  end  of  the  bomb-proof  for  the  men,  and  one  nej 
the  hospital  for  the  officers.  By  putting  them  outside  of  the  ventih 
tion  gallery  and  giving  them  seperate  ventilator  shafts  through  tl 
roof,  their  ventilation  could  be  kept  separate  from  that  of  tl 
remainder  of  the  bomb-proof. 

Assuming  that   the  guns   in  the  gorge  redan  are  to  be  located 
shown,  their  protection  is  inadequate.      The  given  profile  affords  nt 
cover  against  projectiles  which   pass   over  the   front  of  the  fort  an< 
have   an   angle   of   fall   greater   than   two   degrees.     This    could 
remedied    by  raising  the  traverses  in  the  gorge  of  the  redan  by  sevei 
feet  and,  at  the  same  time  building  them  closer  to  the  gun  platfoi 
The  communication   with   the  remainder  of  the  work  could  be   pi 
vided   for  without   leaving  the   large  open  space  shown  between  th< 
two  traverses.     As   now  shown,  the  only  function  of  these  traverse 
is  to  provide  magazines  and  gun   recesses  for  the  guns  of  the  gorf 
redan. 
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EXA\t?LZ  III 


The  pians  sr^  iase:i  lann  -ne  nuli-^viii;  lii^rzrrn.-iT^^: 

The  TToHc  ^  sr  in  in^e  ^.r  i  ";nr:nui?»ii  ine  -^  ^er^Tx:  rtcc^'*  '^ 
interior  cr-a:,  I*) 's  ^err.  Br^mn— ii^.r.r=  ir^  ie>-^e-^  -x»r  lu^r  :*'r<r  ,:?s^*><.*\^ 
The  ditch  icfense  .«  irnrrnail'/  ^^.rn  :nen  inrfiuviirrii  \  .M-SiN  Oc?^  -^ 
earth,  mealuxrL. 

The  work  musr  -^^isr  "He  ucr.v.n  :r  rie  '*~ncn  II  c-rr.  m*'.r::;N  »»  »K 
German  aivsnce  acg;^  TSin.  T\e  Tii.sr  m::*  rrzuir  -:.iai  -r  ^te?;::  c>i-*>  ^ 
Caliber  8-4nch. '^I  ::n.»:  v-^irnr  :f  :he  ixzM'sr-:^  -;Te':!  rr  '*vi«tv:  ru  mvv 
220 lbs;  leneth  4'-  ::2iihcrL  ."rr-ncn;:  nui^r.nu:  jr:.::-!^.  44  L^  ^l;^^^*v*A^^ 
the  angle  of  -ail  ar  i  iiscmce  :f  I-J.l.:  fx-^i^.  izcrx  :rr«icx^'*    -Ul  v^xk'^vv 

In  explanation  if  :he  aisns  ne  -i:ilt:\v:rnr  <  x'v-n. 

Since  indestricr.hie  V>rTih-cr:;«:r5  zan  ncc  :?e  ?u  ir  rr  *iv^  >;v*»mj  ^v^v^ 
with  the  raaterais  a'/^iiahie  n  ne  rieiii  t-v  :i:c.  r_'n.  inc  ;;:i  -rt'.  ->v:  m*V'V*^>^ 
of  the  ditch  of  such  A*:r:<.;  n.sr  ::e  ~:r:i  cen  c'*srvM*>i  xr  -rK^  ,n  K'v 
gvnSr  placed  hch;nti  ne  pa  nicer-  These  jt^  "!eu.rv  :: .  ,,  •v^.Sc  t  k  -v.. 
be  occupied  rill  rhe  lasr  ncn-.er.r.  "P^ie  -i.rcn  ier^frsc  "v."  -iv^  c"'*  ^^tv^o 
ments  has  the  addlncnal  iJ.anci^Te  .vhen  jrrrrruriM  vr^  o  v>  v,  o*v^ 
that  it  is  safer  and  never  hreaics  do^Kzi  xz  ne  crrvml    ncirrorc 

The  trace  of  die  -Vf-.rk  is  intimareiy  ccQnect;^:  wen  :hc  rto-Hv  vs' 
ditch  defense.  In  orier  ro  sinplify  t^.e  race,  ne  v::cches  or  :*>c  'iicc^  I'K^ 
flanks  are  swept  by  n re  from  rwo  rlanlcin^r  ernpiacemencs.      l^c  \v:ii-vni 
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The  strength  of  the  fort  is  limited  by  its  provisional  character,  and  ex- 
tensive use  is  made  of  obstacles  in  an  effort  to  increase  its  defensive  power 
as  much  as  possible. 

The  obstacles  consist,  first,  of  a  wire  entanglement  21  feet  wide  in  front  of 
the  work,  and,  second,  of  a  vertical  obstacle  at  the  foot  of  the  scarp,  since 
the  latter  is  much  harder  to  cross  than  a  horizontal  one.  The  latter  (Pro- 
file MN)  consists  of  iron  rails  placed  vertically  7  feet  in  the  earth  and  held 
in  place  by  means  of  stones.  The  rails  are  4  feet  apart  and  are  interlaced 
with  barbed-wire,  so  that  there  results  a  wire  fence  14  feet  high.  Finally, 
since  the  orillons  are  important  integral  parts  of  the  fort,  an  abatis  is  placed 
on  the  counterscarp  of  their  ditches.  In  the  gorge  ditch  there  is  an  abatis 
only. 

The  following  provisions  have  an  added  importance  in  view  of  the  pro- 
visional character  of  the  work  and  its  limited  security  against  the  entrance 
of  assaulting  columns. 

In  the  inner  work  is  a  keep  which  opposes  the  occupation  of  the  para- 
pet by  the  assailants  until  the  arrival  of  the  outer  reserves,  and  which  facili- 
tates the  recapture  of  the  parapet.  With  this  end  in  view,  the  keep  is  so 
arranged  that  it  sweeps  the  inner  work.  The  gorge  is  flanked  from  the 
keep,  whose  parapet  is  10/^  feet  high,  3)4  feet  higher  than  that  of  the 
gorge. 

The  guns  of  the  redan  are  protected  by  traverses  which  are  part  of  the 
keep.     In  these  traverses  are  niches  for  ammunition. 

On  both  sides  of  the  redan  are  symmetrically-placed  entrances.  They 
are  secured  by  cross-fire  from  the  adjacent  traverses,  and  by  the  bomb- 
proof for  a  special  guard.     (Profile  CD.) 

The  drainage  of  the  fort  is  made  easier  by  having  the  gorge  ditch  3)4 
feet  lower  than  the  sole  of  the  entrances.  Moreover,  in  order  to  produce 
a  flow  of  water,  the  inner  ditch  of  the  orillons  slopes  upward  to  the  rear. 

The  estimate  of  work,  material,  time,  and  money  for  the  annexed  plans 
is  given  as  follows : 

The  excavation  is  59,182  cubic  yards. 

The  fill  is  not  given. 

Workmen  are  spaced  at  5}{  feet  intervals — roughly,  2  paces. 

Day's  task  per  man,  6.35  cubic  yards. 

Number  of  earth  workers  necessary:  For  excavation,  466;  for  leveling, 
233;  for  carrying,  93;  total,  792. 

For  bomb-proofs  there  are  required  1,700  pieces  of  round  timber  10 
inches  in  diameter,  21  feet  long;  35,425  running  feet  or  19,911  cubic  feet. 
Also  30  carpenters  for  one  week.  Task  per  carpenter  per  day,  58.3  run- 
ning feet. 
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Kstimate  for  the  wire  entanglement : 

a  Horizontal  entanglement,  2,520  feet  long,  21  feet  wide ;  6,126  pounds 
smooth  and  31,500  feet  barbed  wire.  Task  9.3  feet  per  day's  work  or  130 
men  to  finish  in  one  week. 

b    Vertical  obstacle,  1,400  feet  requires  100  men  for  4  days. 

Kstimate  for  abatis,  1,750  feet ;  three  days*  work  for  40  men. 

For  bunks  700  running  feet  are  required.  Allowing  2^2  feet  along  the 
wall  per  man,  we  find  that  280  men  can  be  accommodated  lying  down.* 
The  floor  space  is  7,840  square  feet.     The  number  of  cells  22. 

There  are  necessary  two  fire-places  and  forty  ventilator-shafts. 

Estimate  of  rails  21  feet  long: 

a      For  the  roof 2,200  rails 

b      For  the  splinter-proofs 150  rails 

c       For  the  vertical  obstacle 400  rails 

Total 2,750  rails  or  57J50  feet 

The  cost  of  the  material  is  taken  as  $23,175.00. 
The  cost  of  construction,  exclusive  of  transportation,  $5,150.00. 
The  time  for  construction  is  five  weeks.      The  greatest  number  of  men 
employed  at  one  time,  1,000. 

The  total  cost  is  approximately  $30,900.00. 

MAJOR  V.  DEBNO-GOLOGORSKI. 

*The  allowance  for  a  man  lying  down  is  2>^'  x  6'  or  15  square  feet.  For  280  men 
4,200  square  feet  are  required,  leaving  3,640  square  feet  for  passages,  etc.  For  bunks 
for  280  men  1,680  running  feet  are  required  or  4,200  square  feet.  The  above  estimate 
was  evidently  for  men  sitting  when  2j^  feet  per  man  is  allowed  or  700  feet  for  280 
men. — Translator. 

Note. — Latrines  for  the  garrison  should  be  provided  inside  the  keep. — Translator. 
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Estimate  for  the  wire  entanglement : 

a  Horizontal  entanglement,  2,520  feet  long,  21  feet  wide ;  6,126  pounds 
smooth  and  31,500  feet  barbed  wire.  Task  9.3  feet  per  day*s  work  or  130 
men  to  finish  in  one  week. 

b    Vertical  obstacle,  1,400  feet  requires  100  men  for  4  days. 

Estimate  for  abatis,  1,750  feet ;  three  days'  work  for  40  men. 

For  bunks  700  running  feet  are  required.  Allowing  2^  feet  along  the 
wall  per  man,  we  find  that  280  men  can  be  accommodated  lying  down.* 
The  floor  space  is  7,840  square  feet.     The  number  of  cells  22. 

There  are  necessary  two  fire-places  and  forty  ventilator-shafts. 

Estimate  of  rails  21  feet  long: 

a     For  the  roof 2,200  rails 

h     For  the  splinter-proofs 150  rails 

c      For  the  vertical  obstacle 400  rails 

Total 2,750  rails  or  57,750  feet 

The  cost  of  the  material  is  taken  as  $23,175.00. 
The  cost  of  construction,  exclusive  of  transportation,  $5,150.00. 
The  time  for  construction  is  five  weeks.     The  greatest  number  of  men 
employed  at  one  time,  1,000. 

The  total  cost  is  approximately  $30,900.00. 

MAJOR  V.  DEBNO-GOLOGORSKI. 

*The  allowance  for  a  man  lying  down  is  lYz  x  6'  or  15  square  feet.  For  280  men 
4,200  square  feet  are  required,  leaving  3,640  square  feet  for  passages,  etc.  For  bunks 
for  280  men  1,680  running  feet  are  required  or  4,200  square  feet.  The  above  estimate 
was  evidently  for  men  sitting  when  lyz  feet  per  man  is  allowed  or  700  feet  for  280 
men. — Translator. 

Note. — Latrines  for  the  garrison  should  be  provided  inside  the  keep. — Translator. 


EXAMPLE  IV. 

A  provisional  fort  for  two  companies  of  infantry^  sixteen  gfuns  to 

oppose  the  attack  (Geg:en-sturm-g:eschutz)  and  four 

gfuns  to  flank  the  interval* 

'By  MAJOR-GENERAL  KOSIUSKI,  Russian  Army, 

[Mitteilungen,  Jahrgang,  1904,  Drittes  Heft.] 

Translated  from  the  German  by 

FIRST  LIEUTENANT  ELLIOTT  J.  DENT, 

Corps  of  Engineers,  U.  S.  Army 

(PLATE  IVJ 

In  the  plans  of  the  work  in  question  an  endeavor  is  made  to  satisfy  the 
following  conditions: 

A.  The  work  belongs  to  a  continuous  line  of  defense. 

B.  It  must  be  ready  for  defense  in  two  weeks,  and  its  interior  must 
be  completed  in  two  and  one-half  months  more. 

C.  The  bomb-proofs  must  be  proof  against  6-inch  (15  cm.)  high- 
explosive  shells  and  must  shelter  half  the  garrison  sitting  and  half  lying. 
In  addition  to  this,  the  work  must  have  safe  magazines  for  the  field-gun 
and  rifle  ammunition  and  bomb-proofs  for  the  guns  opposed  to  the  attack. 

A. 

The  first  of  the  above  conditions  influences  the  trace  of  the  work,  the 
distribution  of  the  garrison  on  the  faces  and  flanks,  and  the  strength  of  the 
parapet. 

The  trace  is,  comparatively  speaking,  long  drawn  out  in  order  to  make 
possible  a  strong  frontal  fire,  a  better  defense  of  the  interval,  and  a  shallow 
target. 

With  field-guns  at  all  ranges  and  mortars  at  a  distance  of  1,600  yards, 
the  depth  of  the  zone  within  which  all  shots  will  fall  is  taken  as  233  yards, 
that  within  which  50  per  cent  of  the  shots  will  fall  as  56  yards.     The 
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maximum  lateral  dispersion  is  assumed  as  one-half  the  longitudinal  dis- 
persion. On  account  of  these  distances  the  greatest  depth  of  the  work 
bet^veen  firing  lines,  measured  in  the  direction  of  the  enemies*  fire,  is 
82  yards.  The  dimension  perpendicular  to  this  line  is  210  yards.  A  fur- 
ther reduction  in  these  dimensions  is  not  possible. 

The  garrison  is  distributed  with  two  sections  on  the  faces,  three  on  the 
flanks,  two  in  the  gorge  and  orillons,  and  the  remaining  section  as  an  inner 
reserve. 

Strerifrth  of  Parapet, 

a      The  parapet  is  constructed  as  shown  in  Profile  AA.     By  this  form 

it  is  possible  to  sufficiently  command  the  foreground,  to  prevent  the  inner 

work  and  bomb-proofs  from  being  seen  from  the  outside,  and  to  shelter 

the  banquette  and  emplacements  from  the  action  of  shrapnel  and  rifle  fire. 

The  angle  of  fall  of  caliber  30  bullets  is  M'  1\"  at  600  paces,  1°  39' 

at  1,000  paces,  3""  45'  at  1,500  paces,  and  T  38'  at  2,000  paces.     For 

shrapnel  from  a  6-inch  mortar  at  1,600  yards  range  with  full-size  charge 

(3.8  pounds,  approximately)  the  angle  of  fall  of  the  axis  of  the  cone  of 

dispersion  is,  in  round   numbers,    11°.     For  three-fourths  charge   (2.8 

pounds,  approximately)  it  is  about  17°. 

In  the  profile  of  the  faces  the  slope  of  protection  is  taken  as  1:3  or 
approximately  18°.  The  height  of  the  parapet  is  14  feet  on  the  faces,  9 
feet  in  the  gorge  (Profile  GG),  and  7  feet  in  the  orillons  (Profiles  CC, 
FF,  and  HH).  The  height  of  the  latter  is  so  chosen  that  the  shallow 
ditch  in  its  front  is  swept  by  frontal  and  enfilading  fire  without  its  being 
necessary  to  leave  an  interval  between  this  ditch  and  the  orillon.  The 
orillon  is  shoved  out  the  thickness  of  the  parapet. 

h  The  thickness  of  parapet  of  the  faces  is  35  feet,  of  the  gorge  and 
orillons  24  feet.  This  is  made  to  resist  the  action  of  6-inch  high-explo- 
sive shells  on  the  assumption  that  two  shots  may  hit  in  the  same  place  and 
thereby  produce  a  16-foot  crater.  (Experiments  in  1886  at  Fort  Malmeson.) 
c  The  slope  of  the  superior  crest  of  the  faces  is  taken  as  1:12  in  order 
to  be  able  to  sweep  the  glacis  with  frontal  fire  without  increasing  its 
height  above  that  given.  To  increase  the  effect  of  the  frontal  fire,  a  berm 
2  paces  wide  is  left  behind  the  glacis.  This  may  be  used  for  a  front  line 
of  infantry  and  as  a  sentinel's  post.  In  the  gorge  and  orillons  the  superior 
slope  is  1:8. 

d  The  depth  of  the  ditches  in  front  of  the  faces  and  gorge  is  so  taken 
that  the  former  may  be  flanked  by  at  least  three  and  the  latter  by  at  least 
two  guns.  The  breadth  of  ditch  in  front  of  the  orillons  is  determined  by 
the  breadth  of  the  obstacle  placed  there. 

The  depth  of  the  ditches  is  made  such  that  the  excavation  would  not 
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be  excessively  difficult.     Ascent  from  the  ditch  to  the  parapet  is,  however, 
impeded  as  much  as  possible. 

Based  on  the  above  conditions  the  dimensions  adopted  for  the  ditches 
are  as  follows:  The  depth  in  front  of  the  faces,  15  feet;  in  front  of  the 
gorge  and  orillons,  7  feet;  the  breadth  of  the  gorge  ditch,  38/4  feet;  of 
the  other  ditches,  56  feet. 

The  trace  is  a  lunette  with  five  salient  angles,  a  gorge  slightly  reentrant, 
and  two  orillons  at  the  ends  of  the  gorge.  The  latter  serve  to  flank  the 
face  ditches  and  to  oppose  an  approach  to  the  gorge. 

The  face  ditches,  whose  direction  is  independent  of  the  faces,  make  a 
salient  angle.  The  gorge  ditch  is  flanked  by  a  redan  in  its  center.  The 
shallow  ditches  in  front  of  the  redan  and  the  orillons  are  protected  by 
frontal  fire,  and  in  order  to  make  an  assault  more  difficult  they  are  pro- 
vided with  obstacles. 

To  oppose  the  assault,  there  are  three  guns  at  each  of  the  shoulder 
angles  on  platforms  partly  let  into  the  parapet.  TJiese  are  3-inch  rapid- 
fire  guns  using  fixed  ammunition.  They  may  be  replaced  by  Maxim 
machine  guns,  or  by  3.42-inch  field  guns  if  the  use  of  shells  is  desired. 

The  guns  to  assist  the  neighboring  works  are  3.42-inch  field  guns  and 
are  placed  on  the  platforms  at  the  ends  of  the  gorge.  The  location  of 
these  guns  is  based  upon  a  drawing  in  which  the  forts  are  shown  as  lying 
along  a  circumference  with  a  radius  of  3.1  miles,  the  forts  being  1.9  miles 
from  each  other.  These  guns  are  protected  from  enfilade  fire  by  traverses 
35  feet  thick  and  56  feet  long.  The  platforms  are  6  feet  below  the  top 
of  the  traverses. 

There  are  three  30-caliber  Maxim  machine  guns  in  each  orillon  to  flank 
the  face  ditches  and  two  pieces  on  each  side  of  the  gorge  redan. 

In  order  to  have  the  fort  in  a  state  of  defense  in  two  weeks  and  in  order 
not  to  interfere  with  the  parapet  in  finishing  up  the  inside,  all  bomb- 
proofs  are  separate  from  the  parapet. 

In  order  to  hasten  the  construction  and  to  obtain  the  desired  profile, 
all  roofs  are  built  of  two  rows  of  railroad  iron  and  a  concrete  roof  resting 
on  them. 

C. 

Bomb-proofs  for  the  guns  opposed  to  the  attack  are  placed  near  the 
gun  platforms.  That  for  the  garrison  is  in  a  separate  bomb-proof  build- 
ing in  the  inner  work.  The  magazines  lie  between  the  orillons  and  the 
flanks. 

The  thickness  of  the  concrete  walls  and  roof  is  made  as  follows  on  the 
basis  of  experiments  in  Belgium  in  1888 : 

The  outer  walls  are  6  feet  thick  (in  the  magazines  8  feet).     The  wall 
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nearest  the  gorge  and  the  partition  walls  are  4  feet  thick.     The  depth  of 
concrete  above  the  rails  is  6  feet  (for  magazines  8  feet),  and  the  depth  of 
earth  above  the  concrete  is  2  feet,  to  hold  the  fragments  of  shells. 
•  To  prevent  the  wall  on  the  gorge  side  from  being  undermined  by  high- 
explosive  shells,  "concrete  mattresses"  are  constructed.     (Profile  EE.) 

The  drainage  of  the  interior  of  the  bomb-proofs  is  accomplished  by 
means  of  drainage  wells. 

Since  no  openings  are  made  in  the  bomb-proofs,  the  ventilation  is  accom- 
plished by  means  of  zinc  pipes  with  conical  top  and  bottom  pieces.  Char- 
coal fires  are  built  under  the  lower  ends  to  increase  the  draft.     (Profile  EE.) 

The  lighting  is  by  oil  lamps. 

The  work  has  two  entrances,  one  on  each  side  of  the  gorge-redan. 

The  garrison  consists  of : 

Officers.  Enlisted. 

Two  companies  of  infantry  (442  rifles  and  6  revolvers) 10  478 

One  and  one-half  machine  gun  companies 8  128 

One-half  light  field  battery _5^  102 

Total 23  708 

Deducting  5  per  cent  for  absentees,  we  have  673  men,  for  whom  the 
following  bomb-proofs  are  necessary : 

15  casemates  49  feet  long  for  men  lying  down,  with  one  row  of  bunks.* 
8  casemates  49  feet  long  for  men  sitting,  with  two  rows  of  bunks.t 

1  casemate  for  officers. 

2  casemates  for  kitchens. 

2  casemates  for  magazines. 
1  casemate  for  telegraph  and  telephone  station. 
1  casemate  for  workshop. 

30  casemates — total. 

The  allowance  of  casemates  is  as  follows : 

a     5  casemates  for  each  infantry  company. 

3  casemates  for  the  machine  gun  companies. 

2  casemates  for  the  half  battery. 

1  casemate  for  officers. 

1  casemate  for  telegraph  and  telephone. 

1  casemate  for  workshop. 

2  casemates  for  kitchens. 

2  casemates  for  magazines. 

*The  bunks  must  be  placed  side  by  side  the  entire  length  of  the  casemate.  Each 
casemate  must  hold  22.7  men  (673 -f- (15X2),  which  allows  2.16  feet  per  man.  The 
ienffth  of  bunk  is  6.3  feet.  (See  below.)  The  breadth  of  a  casemate  is  10  feet.  (See 
scale  of  plan.)     Width  of  passage  3.7  feet. — Translator. 

fAbout  2.3  feet  per  man;  width  of  bunks,  2.3  feet;  width  of  passage,  5.4  feet. — 
Xranslator. 


For  the  men  silting : 

5  casemates  for  infantry  companit^. 

2  casemates  for  machine  gun  companies' 

1  casemate  for  the  arritlery. 
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In  order  to  facilitate  the  distribution  of  the  ammunition,  the  entire 
supply  is  divided  into  two  equal  amounts  and  stored-  in  separate  maga- 
zines. A  small  amount  of  ammunition  for  the  guns  in  the  shoulder 
angles  can  be  kept  in  the  bomb-proofs  provided  for  the  guns. 

(J  Six  hundred  rounds  are  required  by  the  four  guns  assigned  to  sup- 
port the  adjacent  works.  Since  five  projectiles  are  packed  in  a  box,  120 
boxes  will  be  required,  or  60  boxes  in  each  magazine.  Since  the  width 
of  the  ammunition  racks  is  3>4  feet,  it  will  be  best  to  store  the  boxes  end 
to  end  In  two  rows  with  their  length  perpendicular  to  the  length  of  the 
shelf.  The  length  of  the  magazine  is  21  feet,  and  the  rack  consists  of  two 
shelves,  the  first  1  foot  above  the  floor  and  the  second  3  feet  above  the 
first.  (Profile  HH.)  Eighty  boxes  can  be  placed  in  one  row,  or  400 
projectiles.  Hence  the  above  guns  require  a  storage  space  of  one  shelf  in 
the  first  compartment  of  each  magazine. 

i  The  boxes  of  powder  cartridges  are  stored  like  those  of  projectiles. 
In  one  row  on  one  shelf  80  boxes  or  400  cartridges  are  stored,  and  for 
these  cartridges  one  shelf  of  the  second  compartment  is  necessary.* 

c  For  the  six  guns  in  the  shoulder  angles  6,000  rounds  of  fixed  am- 
munition are  required.  Twenty-nine  rounds  are  packed  in  a  box,  so  that 
207  boxes,  or  104  for  each  half  of  the  work,  are  necessary.      Placing  the 


*lt  would  i 

inch  guns  in ^- _. 

each  of  two  compartments. — Translator 


—  pui  both  projectiles  and  powder  cartridges  for  the  3.42- 
compartment  of  the  magazine  instead  of  using  one  shelf  of 
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boxes  wth  their  length  perpendicular  to  the  length  of  the  shelf,  each  shelf 
will  hold  40  boxes  or  1,160  rounds.  Less  than  three  shelves  are  there- 
fore required.  This  storage  space  would  also  be  ample  for  the  3-inch 
rapid-fire  guns. 

d  The  cartridges  for  machine  guns  are  packed  450  rounds  in  a  belt 
and  one  belt  in  each  box.  For  58,500  rounds  130  boxes  are  necessary, 
or  65  boxes  in  each  half  of  the  work.  Placing  the  boxes  with  their 
lengths  parallel  to  the  length  of  the  shelf,  16  boxes  can  be  stored  in  one 
row  or  with  two  rows,  32  boxes  on  each  shelf.  Two  shelves  of  the 
aunmunition  rack  in  the  third  compartment  are  sufficient. 

€  In  order  to  seal  them  hermetically,  the  cartridges  for  the  30-caliber 
rifles  are  packed  in  zinc  cases,  each  of  which  contains  20  smaller  boxes 
with  three  clips  of  five  cartridges  each.  Each  ammunition  box  contains 
two  zinc  cases  or  600  rounds.  For  221,000  rounds  369  boxes  are  neces- 
sary, but  allowing  for  absentees  368  or  184  in  each  magazine  will  be 
sufficient.  Storing  the  boxes  five  deep  with  their  length  perpendicular  to 
the  length  of  the  shelf,  184  boxes  will  require  a  little  more  than  one  shelf 
of  the  third  compartment. 

/  For  the  six  revolvers  3,000  cartridges  are  supplied.  In  a  rifle  am- 
munition box  120  packages  of  five  cartridges  each  may  be  packed,  giving 
a  total  of  600  rounds  per  box.  Altogether  five  boxes  are  necessary, 
which  can  be  stored  on  the  second  shelf  of  the  third  compartment. 

Three  shelves  in  the  second  compartment  remain  empty. 

Finally  there  are  given  exact  estimates  of  work,  material,  and  prices. 
Of  these  only  the  important  details  are  quoted  below : 

Fill,  51,435  cubic  yards. 

Excavation,  56,802  cubic  yards. 

Materials  required: 

To  revet  the  parapet,  1,350  gabions  2/^  feet  high  and  2  feet  diameter. 

To  revet  the  steps,  418  fascines  18  feet  long  and  1-foot  diameter. 

For  entanglements,  2,032  stakes  5  feet  long  and  1  ^-inch  diameter  and 
29,333  pounds,  /^-inch  diameter,  wire. 

Granite  rock  for  foundations  and  concrete  work,  15,748  cubic  yards; 
12,700  cubic  yards  concrete;  2,235  cubic  yards  Portland  cement;  13,462 
cubic  yards  broken  stone,  and  5,156  cubic  yards  moist  sand. 

Railroad  iron  for  concrete  roofs,  3,955  rails,  2,346,302  pounds.* 

Bunks  for  men  lying  down,  6.3  feet  long,  5,831  square  feet. 

Bunks  for  men  sitting,  2.3  feet  wide,  2,744  square  feet. 

*593  pounds  per  rail,  or  15.7  miles  of  rails,  weighing  85  pounds  per  yard. — 
Translator. 
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Floor  pavement  consisting  of  clay,  broken  brick  or  tile,  and  hydraul 
lime,  14,700  square  feet. 

Floor  of  3-inch  round  poles,  14,700  square  feet. 

Ventilator  shafts  of  sheet  zinc,  5.28  inches  in  diameter,  973  running  fee 

Sixty  lamps. 

The  total  weight  of  the  material  is  40,932  tons. 

l^he  estimated  cost  is  about  $116,000.00. 

Note. — No  provision  has  been  made  for  latrines. — Translator. 
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EXAMPLE  V. 

A  i»ovfSfonal  fort  for  two  companies  of  infantry  and  eigfht  field  gfuni* 

!»>•  LIEUTENANT  ZILTZOW, 

Trans-Caspian f  Sappeur  Battalion, 

[Mitteilungen,  Jahrgang,  1904,  Drittcs  Heft.  | 

Translated  from  the  (^jcrinan  by 

FIRST  LIEUTENANT  ELLIOTI    J.  OKN  T, 

Corps  of  Enjpnccrs,  U.S.  Army 

(PLATE  V.> 

*lie  plan  is  based  upon  the  following  assumptions: 

le  strength  of  the  garrison  is  two  companies  ^4^K)  men).     'l"he  arma- 

consists  of  eight  field  guns,  of  which  four  are  used  to  oppotie  an 

and  four  to  sweep  the  foreground  of  neigh l>oring  works,     'I lie 

in  is  le\'el,  the  depth  of  groundwater  is  21  feet,  and  the  class  of  earth 

The  work  is  a  member  of  a  continuous  line  of  defense. 

direction  of  the  faces  and  flanks  conforms  to  tliat  of  the  sides  of 

™^  triangular  ditch,  which  is  built  as  an  obstacle. 

triangular  ditch  is  built  with  its  l>ase  toward  the  enemy  and  not 

,  as  is  usually  done,    'lljlb  arrangement  is  the  result  of  an  endeavor 

e  all  the  ditches  without  exposing  the  counterscarp  galleries  to 

artiller)'  fire.     In  the  given  projec^t  this  could  not  be  avoided  witi) 

toward  the  enemy.     'Hie  form  givwi  lias  the  additional  ad  van- 

that  the  upper  parts,  as  ^Aell  as  the  soJes  of  the  ditches,  are  enfiladed 

Viicir  entire  length,  wJiicfi   prevents  cross- in g  the  narrow  ditches  with 

following  requirements  must  be   satisntd   by  the  form  of  ditch 
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<ier  to  set  a  charge  of  explosives  in  the  embrasure  he  must  either  open 
the  entanglement  and  lower  himself  through  it,  which  would  require 
ecial  appliances,  or  he  must  climb  over  the  network  of  wires,  when  he 
uld  find  himself  hanging  over  a  ditch  20  feet  deep.     Neither  could  be 
e  unnoticed,  and  hence  the  purpose  of  the  obstacle  is  attained.     A  long 
t  above  the  gallery  is  theoretically  impossible,  since  an  enemy  at  that 
ix^int  would  be  subjected  to  the  cross-fire  of  two  guns. 

GLACIS  (Fig.  1). 

The  glacis  is  in  front  of  the  face  only.  The  height  of  the  crest  of  the 
Sla.cis  is  diminished  from  the  center  toward  both  ends  from  4/^  to  4  feet. 
The  slope  of  the  glacis  is  from  1 :  14  to  1 :15.  At  the  ends  of  the  front 
^itch  the  glacis  slopes  down  to  the  natural  level  of  the  ground  in  order 
'^ot  to  mask  the  canister  fire  of  the  guns  in  the  faces. 

Behind  the  glacis  is  a  wide  protected  space  upon  and  in  front  of  which 
^l>stacles  may  be  placed  if  desired. 

LOCATION  AND  FORM  OF  THE  FACE. 

The  trace  of  the  fort  may  be  seen  in  Fig.   1.     The   profile  of    the 

*^c:re  is  triangular  with  a  height  of  9  feet.     The  middle  portion  of  the  parapet 

'^^►s  a  slope  of  1:10  and  the  wings  a  slope  of  1:6.     By  this  arrange- 

'^^^nt  of  slopes  a  step  9—5.4=3.6  feet  high  is  formed  between  the  above- 

'^^^ntioned  portions  of  the  parapet.     This  step  is  used  to  protect  the  guns 

^*     the  face  from  frontal  fire.     The  necessity  for  such  cover  is  based  on 

*^«  fact  that  if  the  guns  were  placed  in  the  salient  angle  without  cover 

*^e  gun  details  would  incur  such  heavy  loss  that  the  guns  would  be  put 

^^  ^-tt  of  action  early  in  the  fight.     The  above  location  of  the  guns  has  the 

^^ditional  advantages  that  it  does  not  mask  any  portion  of  the  work.     It 

^«^ords  the  necessary  cover  for  the  gun  details,  and  it  permits  the  fire  of 

^^^\^o  guns  to  be  concentrated  to  oppose  an  assault  directed  against  the 

^^nter  of  the  work,  the  most  certain  point  of  attack. 

Besides  these  two  gun  platforms  there  are  two  others  on  the  middle 
portion  of  the  face.     They  are  higher  and  give  a  frontal  fire. 

In  each  shoulder  there  is  an  emplacement  for  two  guns  to  prevent  a 
powerful  attack  from  breaking  through  the  interval.  This  arrangement 
seems  allowable,  since,  according  to  the  project,  the  most  probable  time 
for  such  an  assault  is  the  beginning  of  the  siege,  when  the  fire  of  the 
attack  is  not  very  effective.  The  effect  of  the  enemy's  fire  is  further 
diminished  by  the  small  command  of  the  fort,  its  inconspicuous  profile, 
and  its  uncertain  location  at  this  stage  of  the  combat. 

The  height  is  taken  as  9  feet  in  order  to  give  the  necessary  command 
of  the  surrounding  country  and  also  to  enable  casemates  for  sweeping  the 
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jcured  by  four  guns,  two  on  the 
ries  (Fig.  1).  The  flank  ditches 
counterscarp  £alleries.  This  is 
e  ditches  can  be  opposed  by  can- 
Only  four  guns  are  therefore 


X  of  the  triangle 


^^^H  ?>.  The  equality  of  excavation  and  fill  must  be  mainiained. 
^^^H  In  compliance  with  the  foregoing,  the  breadth  of  the  front  ditch  is  31)^ 
^^^V  (eet  ui  the  ends  and  21  feet  at  the  middle,  where  its  counterscarp  makes  a 
^^^B  reenirant  angle.  The  profile  of  the  flank  ditches  is  the  same  as  that  of 
^^H  the  middle  point  of  the  front  ditch.  The  depth  of  all  ditches  is  10  feet. 
^^H  The  slopes  of  the  scarp  and  counterscarp  are  2:1  or  5 : 1,  according  to 
^^V  their  location  with  respect  to  the  enemy.  (Profile  AA.) 
^H  The  front  ditch  is  secured  by  two  field  guns,  one  in  each  end.     Xhis 

^H         arrangement  subjects  every  point  of  the  ditches  to  canister  fire.     The 
^V  above-mentioned  narrow  part  of  the  front  ditch,  which  might  entice  an 

^B  assailant  to  try  to  force  a  crossing,  is  f 

H  faces  and  two  in   the  counterscarp  galli 

■  are  each  enfiladed   by  one  gun  of  thf 

■  sutHcient,  since  an  attempt  to  cross  the: 
I  ister  from  the  guns  of  the  gorge-redai 
I  necessary  for  ditch  defense.     They  are  placed 

mates.     The  ramps  for  crossing  the  ditch  at  the  rear  vei 
may  be  swept  by  cross-tire  from  both  counterscarp  galli 

The  assertion  is  made  by  the  opponents  of  the  triangular  trace  that  the  ^ 
great  length  of  the  ditch  will  materially  increase  the  cost  of  the  work  and^ 
will  also  make  it  difficult  to  fit  the  work  to  the  ground.  On  the  othc;^ 
hand,  the  ditch  in  this  case  needs  no  revetment,  which  is  a  large  item  «rr» 
cost,  especially  in  permanent  works.  The  length  of  ditch  is  determine:^  ^ 
by  the  amount  of  earth  required.  Moreover,  in  spite  of  its  disadvantage  -^^ 
many  works  have  this  form  of  ditch. 

COUNTERSCARP   GALLERIES. 

Each  counterscarp  gallery  consists  of  two  casemates,  a  passage  ccr^w- 
neccing  them,  and  a  magazine  opening  into  this  passage.  Between  1^^^ 
casemates  is  a  passage  for  single  men  4  feet  wide  and  opening  on  the  dhc^-h* 
(FiB.  1). 

The  entire  outwork  is  covered  with  a  concrete  roof  4  feet  thick  (acco  rV- 
ing  to  Wagner,  3  feet  is  sufficient  protection  against  6-inch  shells).  In 
order  to  prevent  the  enemy  from  attacking  this  outwork  with  explosive; 
the  ditch  in  its  front  is  deepened  to  20  feet,  and  overhanging  the  deprtj. 
sion  thus  formed  is  a  horizontal  obstacle.  This  obstacle  consists  of  rsili 
7  feet  apart  with  one  end  imbedded  in  the  concrete  and  a  wire  entanglg, 
ment  on  the  projecting  portion.  The  wire  is  so  fastened  that  if  a  rail  ij 
■*  struck  and  falls  to  the  bottom  of  the  ditch  it  will  not  carry  the  entangle, 
ment  with  it.     If  an  enemy  were  to  reach  the  counterscarp  gallery,  in 

to  cross  ihe  deep-po[. 
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<ler  to  set  a  charge  of  explosives  in  the  embrasure  he  must  either  open 
>  the  entanglement  and  lower  himself  through  it,  which  would  require 
ecial  appliances,  or  he  must  climb  over  the  network  of  wires,  when  he 
ould  find  himself  hanging  over  a  ditch  20  feet  deep.  Neither  could  be 
>i:ie  unnoticed,  and  hence  the  purpose  of  the  obstacle  is  attained.  A  long 
lit  above  the  gallery  is  theoretically  impossible,  since  an  enemy  at  that 
>int  would  be  subjected  to  the  cross-fire  of  two  guns. 

GLACIS  (Fig.  1). 

The  glacis  is  in  front  of  the  face  only.  The  height  of  the  crest  of  the 
acis  is  diminished  from  the  center  toward  both  ends  from  4/^  to  4  feet. 
*he  slope  of  the  glacis  is  from  1 :  14  to  1 :  15.  At  the  ends  of  the  front 
tch  the  glacis  slopes  down  to  the  natural  level  of  the  ground  in  order 
^t  to  mask  the  canister  fire  of  the  guns  in  the  faces. 

Behind  the  glacis  is  a  wide  protected  space  upon  and  in  front  of  which 
^stacles  may  be  placed  if  desired. 

LOCATION   AND  FORM   OF  THE  FACE. 

The  trace  of  the  fort  may  be  seen  in  Fig.  1.  The  profile  of  the 
ere  is  triangular  with  a  height  of  9  feet.  The  middle  portion  of  the  parapet 
^s  a  slope  of  1:10  and  the  wings  a  slope  of  1:6.  By  this  arrange- 
ment of  slopes  a  step  9—5.4=3.6  feet  high  is  formed  between  the  above- 
'-entioned  portions  of  the  parapet.  This  step  is  used  to  protect  the  guns 
■  the  face  from  frontal  fire.  The  necessity  for  such  cover  is  based  on 
^ «  fact  that  if  the  guns  were  placed  in  the  salient  angle  without  cover 
^e  gun  details  would  incur  such  heavy  loss  that  the  guns  would  be  put 
^-it  of  action  early  in  the  fight.  The  above  location  of  the  guns  has  the 
iditional  advantages  that  it  does  not  mask  any  portion  of  the  work.  It 
nPords  the  necessary  cover  for  the  gun  details,  and  it  permits  the  fire  of 
^o  guns  to  be  concentrated  to  oppose  an  assault  directed  against  the 
^nter  of  the  work,  the  most  certain  point  of  attack. 

Besides  these  two  gun  platforms  there  are  two  others  on  the  middle 
Portion  of  the  face.     They  are  higher  and  give  a  frontal  fire. 

In  each  shoulder  there  is  an  emplacement  for  two  guns  to  prevent  a 
powerful  attack  from  breaking  through  the  interval.  This  arrangement 
Jeems  allowable,  since,  according  to  the  project,  the  most  probable  time 
'or  such  an  assault  is  the  beginning  of  the  siege,  when  the  fire  of  the 
ittack  is  not  very  effective.  The  effect  of  the  enemy's  fire  is  further 
liminished  by  the  small  command  of  the  fort,  its  inconspicuous  profile, 
md  its  uncertain  location  at  this  stage  of  the  combat. 

The  height  is  taken  as  9  feet  in  order  to  give  the  necessary  command 
)i  the  surrounding  country  and  also  to  enable  casemates  for  sweeping  the 


interval  to  be  built  under  the  flanks.  If,  for  example,  the  height  of  the 
floor  of  these  casemates  be  taken  as  0.0  feet  and  the  ceiling  as  6  feet, 
the  thickness  of  the  concrete  roof  will  still  be  3  feet  at  the  interior  crest. 
In  view  of  what  has  preceded  this  is  suflicient. 

The  triangular  profile  of  the  parapet  serves  to  eliminate  the  dead  space 
which  would  otherwise  exist  between  the  scarp  and  exterior  slope  and  also 
furnishes  a  space  on  the  parapet  in  which  to  use  the  bayonet.  The  length 
of  the  face  is  computed  for  three  sections,  150  men. 

Beneath  the  middle  portion  of  the  face  are  bomb-proofs  built  according 
to  the  plans  of  Professor  Engman.  Their  size  is  computed  for  180  men, 
of  whom  thirty  are  artillerymen.  The  width  of  the  casemate  is  7  feet, 
and  a  length  of  6  feet  is  allowed  for  every  six  men.  Three  men  are  in 
bunks  one  above  the  other,  and  the  remaining  three  are  sitting.  Three 
covered  entrances  lead  from  the  parade  to  the  bomb-proof.  The  thick- 
ness of  roof  is  3  feet. 

On  each  side  of  the  bomb-proof  for  the  men  is  one  8  feet  wide  and  6 
feet  high  for  a  field  gun.  These  are  also  provided  with  a  concrete  roof  3 
feet  thick.  They  open  directly  on  the  parade.  Behind  these  gun  recesses 
is  a  gallery  5  feet  wide  for  ammunition.  It  is  connected  with  the  main 
bomb-proof  by  a  covered  passage.  The  thickness  of  this  roof  is  also  3 
feet.  The  outside  wall  of  the  gun  recess  has  a  "concrete  mattress"  to 
prevent  its  being  undermined  by  shells. 

The  rapidity  with  which  the  guns  can  be  brought  into  action  in  either  -:»2si 
the  2  or  the  5-foot-high  emplacement  is  hastened  by  the  fact  that  when  in  Mrmln 
their  recesses  they  are  already  at  the  height  of  the  plane  of  site  and  at  the^3».de 
foot  of  the  ramp  leading  to  the  emplacements. 

THE  FLANKS. 

These  can  be  discussed  in  connection  with  the  gorge.  They  are  mad^  JEi^de 
bomb-proof,  and  one-half  serves  as  a  bomb-proof  and  casemate  for  7S  "^^75 
men,  while  the  other  half  furnishes  emplacements  for  field  guns. 

In  case  of  an  assault  the  infantry  man  the  loop  holes  in  the  rifle  gallery  m^ry 
parallel  to  the  living  quarters.  This  arrangement  has  the  f ollowinr  M':k ng: 
advantages : 

a     It  increases  the  proportion  of  the  garrison  ready  to  take  their  posts  ^        at 
an  instant's  notice. 

b  It  will  assist  the  defenders  in  making  a  counter-attack  in  case  it^^^c 
face  is  captured,  since  the  flanks  may  be  held  an  indefinite  time.  (Focnaoit 
Kanly,  during  the  siege  of  Kars,  1877.) 

c     It  strengthens  the  defense  of  the  interval  by  the  75  rifles  on  each 

d     It  makes  it  possible,  by  the  use  of  search-lights,  to  subject  the  inl 
val  to  a  powerful  rifle  fire  at  night  up  to  a  distance  of  1,500  paces. 


The  last  feature  is  especially  important  when  the  fort  is  subjected  to 
"mjch  a  heavy  artillery  fire  that  only  three  instead  of  all  eight  field  guns 
—  ^n  be  used  against  the  interval. 

The  living  quarters  are  built  low  down  (floor  — 5  feet)  and  have  a 
idth  of  8  feet.  The  rifle  galleries  are  somewhat  higher  (floor  — 4  feet) 
nd  are  4  feet  wide. 
The  roof  of  the  bomb-proof  is  sloped  and  consists  of  a  sheet  of  concrete 
n  a  layer  of  railroad  iron.  The  rails  are  supported  at  one  end  by  the 
^3uter  concrete  wall  and  at  the  other  they  rest  on  the  original  surface  of 
the  ground. 

Three  casemates  for  field  guns  are  built  in  each  flank.  The  inner  par- 
"Citions  are  brick  walls  3  feet  thick.  The  casemates  are  10  feet  wide  and  6 
^eet  high.  Their  roof  is  3  feet  thick.  The  "concrete  mattress"  is  4  feet 
thick,  and  its  base  is  1  foot  below  the  plane  of  site.  Under  this  mattress 
and  opening  into  a  gallery  beneath  the  gun  platforms  are  niches  for  car- 
tridges and  projectiles.  The  gallery  is  connected  with  the  casemates  by 
three  openings  in  its  roof,  through  which  the  ammunition  is  passed. 

One  of  the  three  flanking  guns  remains  always  in  its  casemate  and  acts 
as  a  "counter-storming  gun'*  (gegen-sturm-geschutz)  by  opposing  an  at- 
tack against  a  neighboring  work. 

GORGE. 

In  front  of  the  gorge  is  a  redan,  circular  in  trace,  and  with  a  triangular 
profile  6  feet  high.  Along  the  crest  of  the  redan  is  a  banquette  for  fifty 
rifles  at  7-foot  intervals,  two  embrasures  cut  into  the  parapet  for  counter- 
storming  guns,  and  two  gun  platforms  for  three  guns  each  with  ramps 
leading  to  them. 

The  ramp  leading  from  the  middle  of  the  redan  to  the  sole  of  the  ditch 
*s  guarded  by  frontal  fire. 

In  the  gorge  itself  is  a  bomb-proof  for  100  men,  the  reserve.  It  is  also 
l>uilt  on  the  Engman  type,  and  from  it  a  gate  leads  to  the  parade  and 
stairs  connect  it  with  the  bomb-proofs  of  the  flanks. 

GARRISON. 

The  garrison  consists  of  two  companies  of  infantry  and  artillery  detach 
rnents  for  twelve  guns  (eight  guns  in  the  interior  work  and  four  in  the 
ci itches).     Three  sections  of  infantry  are  provided  for  under  the  face,  one 
^nd  one-half  sections  and  the  detachments  for  three  guns  under  each  flank, 
^nd  the  remaining  two  sections  in  the  gorge  bomb-proof. 

The  garrison  of  the  gorge  (twenty-five  men  from  each  flank  bomb- 
t^roof)  must  occupy  the  redan  as  well  as  the  flank  casemates.  They  also 
^^sist  in  getting  the  counter-storming  guns  into  their  emplacements. 
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The  bomb-proof  for  the  commandant  and  the  other  officers  is  in  the 
flanks. 

Niches  for  cartridges  are  constructed  along  the  parapet.  Along  the 
faces  they  are  built  with  mining  frames.  Along  the  flanks  they  are  built 
in  the  concrete  walls.  In  the  magazines  projectiles  and  cartridges  are 
stored  on  shelves. 

VENTILATION   OF  BOMB-PROOFS. 

This  is  accomplished  by  means  of  round  ventilator  shafts  through  the 
concrete  roof.  They  are  6  inches  in  diameter  below,  5  inches  in  diam- 
eter above,  and  are  spaced  at  7-foot,  intervals. 

During  a  heavy  bombardment  of  the  fort,  when  the  penetration  of 
gases  through  these  ventilators  is  to  be  feared,  they  may  be  closed  above 
by  wooden  blocks.  During  such  periods  ventilation  would  be  obtained 
by  means  of  fans,  for  which  niches  in  the  walls  are  provided.  Each  fan 
is  run  by  hand  by  means  of  a  wooden  pulley  and  a  belt.  The  niches  are 
connected  with  the  outer  air  and  with  the  bomb-proof  by  suction  tubes. 
For  each  section  there  are  four  niches,  through  two  of  which  the  air  is 
sucked  in,  and  through  the  other  two  the  foul  air  is  forced  out. 

The  strength  of  the  firing  lines  is  made  up  as  follows : 

For  frontal  fire  there  are  150  men  on  the  faces.  To  give  the  rifles  the 
proper  elevation  to  graze  the  glacis,  75  men  have  rests  attached  to  the 
guns.  The  remaining  75  aim  by  means  of  the  slope  of  the  superior  crest, 
giving  their  guns  the  proper  elevation  with  their  hands.* 

From  the  same  line  the  field  guns  in  the  faces  deliver  an  oblique  can- 
ister fire  in  the  direction  of  the  flanking  galleries. 

The  flanks  are  secured  by  frontal  fire  from  fifty  men  in  each  casemate 
and  enfilade  fire  from  ten  men  in  the  gorge-redan. 

One  gun  in  the  redan  sweeps  the  approach  to  each  flank.  It  fires 
through  an  embrasure  to  prevent  the  work  from  being  unmasked  and  in 
order  to  afford  better  protection  to  the  gun  detachment.  It  covers  the 
ground  above  the  counterscarp  gallery. 

On  account  of  the  concentration  of  the  fire  of  the  field  guns  in  the 
direction  of  the  counterscarp  galleries  it  will  be  impossible  for  an  assailant 
to  halt  in  their  neighborhood  so  long  as  the  guns  remain  in  action. 
Thanks  to  their  location,  the  latter  cannot  be  injured.  But  if  the  assailant 
must  remain  at  a  distance  from  the  counterscarp  galleries  the  latter  may 
be  depended  upon  to  the  last  moment.  Hence  under  the  assumption 
*That  so  long  as  one  gun  can  enfilade  the  ditch  it  cannot  be  crossed' by 


*This  apparently  refers  to  aiming  at  night,  when  the  sights  cannot  be  used.- 
Translator. 
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n  assaulting  party/'  the  designer  arrives  at  the  theoretical  conclusion  that 
he  fort  cannot  be  taken  by  force. 

On  account  of  the  above-mentioned  location  of  the  field  guns,  which 
completely  cover  the  surrounding  ground,  the  defense  of  the  closer  fore- 
ground by  rifle  fire  becomes  less  important,  and  the  enemy  should  there- 
fore be  opposed  at  the  earliest  possible  moment — i.  ^.,  at  long  range  (933 
yards). 

The  above  distribution  of  the  means  of  defense  will  hold  until  the  mo- 
ment that  the  enemy  crosses  the  ditch.  At  this  moment  the  best  way  to 
repulse  the  assault  is  with  a  bayonet  charge  by  the  reserve,  assisted  by  rifle 
and  field-gun  fire. 

The  separate  parts  of  the  work  are  connected  partly  by  telephones  with 
wires  unprotected  and  partly  by  means  of  iron  speaking-tubes  2  inches  in 
diameter  laid  on  top  of  the  ground. 

The  latrines  are  built  on  the  cess-pool  system  and  are  under  the  con- 
crete mattresses.  A  supply  of  slaked  lime  is  kept  at  hand  to  disinfect  the 
deposits. 

Drinking  water  is  led  into  the  fort  by  means  of  a  canal.  During  the 
bombardment  warm  food  is  prepared  at  night. 

The  plans  are  based  upon  a  southern  climate  and  a  particular  class  of 
ground,  but  its  details  can  be  altered  to  meet  special  conditions — as,  for 
instance,  in  regions  where  there  is  little  rainfall  the  precautions  to  prevent 
water  from  running  into  the  bomb-proofs  may  be  omitted.  In  the  given 
case  the  warm  climate  rendered  stoves  for  the  bomb-proofs  unnecessary. 

The  inner  space  is  covered  with  reeds.  Grass  mats  are  useful  for  this 
purpose. 

Estimate  of  labor,  material,  and  cost: 

Excavation,  19,431  cubic  yards;  fill,  21,336  cubic  yards.  For  exca- 
vation, moving,  and  leveling  a  task  of  5  cubic  yards  is  assumed  for  one 
man  for  twelve  hours.  For  excavation,  etc.,  800  men  are  required  for 
two  days  and  300  for  the  remaining  time,  seven  days. 

The  concrete  is  estimated  at  4,216  cubic  yards.  The  amount  of  fin- 
ished concrete  per  day  of  twenty-four  hours,  with  reliefs  of  600  men 
working  continuously,  is  taken  as  762  cubic  yards.  All  concrete  work  is 
finished  in  six  days,  or  on  the  ninth  day. 

The  foundations  and  walls  measure  altogether  482  cubic  yards  and 
necessitate  168  masons  or  60  masons  for  three  days. 

From  the  second  to  the  fifth  day  forty  carpenters  are  required ;  from 
the  sixth  to  the  tenth,  100  men  daily.  In  this  manner  the  fort  may  be 
finished  in  the  rough  in  ten  working  days. 

The  cost  is  as  follows:  Earthwork,  $966.00;  concrete  work,  $28,325.00 
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($6.50  per  cubic  yard  concrete  and  $13.40  per  cubic  yard  brick  work 
rails,  $10,300.00;  carpentry  work,  laying  temporary  railroads,  lightiin 
telephones,  obstacles,  and  other  work,  $1,600.00 ;  total,  $41,200.00,  whic 
is  given  as  the  cost  of  the  work  complete. 

(Signed)  MAJOR  V.  DEBNO-GOLOGORSKL; 

Note. — There  is  apparently  no  opening  for  guns  to  be  taken  in  or  out  of  tl 
counterscarp  galleries. 

The  work  is  designed  to  resist  the  action  of  6-inch  shells  instead  of  8-inch,  whij 
accounts  for  the  thinner  roof.  In  any  case  this  roof  should  have  a  thin  covering^ 
earth  to  reduce  the  effect  of  percussion  shells.  * 
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EXAMPLE  VI. 

A  half-pennanent  fort  for  two  companies 
of  infantry  and  eifi^ht  field  c^uns. 

"By 
FIRST  LIEUTENANT  BUJNICKI. 

[Mitteilungen,  Jahrgang,  1904,  Siebentes  Heft.] 

Translated  from  the  German  by 

FIRST  LIEUTENANT  ELLIOTT  J.  DENT, 

Corps  of  Engineers,  U.  S.  Army 

(PLATE  VL) 

As  the  last  example  in  the  series  of  projects  of  Russian  engineer  officers 
already  published  in- the  first,  second,  and  third  numbers  of  the  "Mitteil- 
ungen "  for  1904  and  illustrating  the  Russian  practice  the  plan  shown  on 
Plate  VI  will  be  given.  This  was  published  during  the  past  year  by  the 
well-known  military  writer,  First  Lieutenant  Bujnicki,  in  a  work  entitled 
"The  Present  Situation  of  the  Art  of  Permanent  and  Provisional  Fortifi- 
cation." Since  this  book  was  published  by  the  management  of  the  "Nic- 
olas Engineer  School  and  War  College,"  the  examples  contained  in  it 
must  represent  the  official  Russian  technical  standpoint. 

The  above  plan  belongs,  according  to  Russian  nomenclature,  to  the 
"half-permanent"  class  and  is  based  on  the  following  assumptions: 

1.  The  work,  designed  for  two  companies  of  infantry  and  eight  field 
guns,  forms  an  angle  in  a  line  of  defense  surrounding  an  important  strategical 
point. 

2.  The  total  allowable  time  for  the  completion  of  the  fort  is  three 
months;  but  two  weeks  from  the  time  work  is  begun  it  must  be  capable 
of  self-defense,  and  its  ability  to  defend  itself  must  not  be  lessened  by  work 
necessary  to  complete  it. 

3.  It  must  hold  a  maximum  of  1,000  men. 

Fig.  1  shows  the  fort  after  its  completion,  while  Fig.  3  shows  its  condi- 
tion at  the  end  of  two  weeks.     Finally,  Fig.  2  represents  the  case  when 
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for  some  reason  the  concrete  bomb-proofs  are  replaced  by  provisional 
splinter-proofs  which  may  be  built  in  four  weeks.  In  order  to  accomplish 
the  above  objects  in  the  simplest  manner,  but  especially  to  obtain  the  de- 
fensive strength  in  fourteen  days,  the  depth  of  ditch  and  height  of  parapet 
are  each  taken  as  10/4  feet.  With  these  dimensions  the  author  believes 
that  the  work  necessary  to  prepare  the  fort  for  self-defense  can  be  finished 
in  the  time  given.  This  includes  the  preparation  for  the  construction,  the 
excavation,  the  fill,  and  the  clay  revetment  of  the  parapet. 

The  face  ditches  are  flanked  from  casemates  connected  with  the  interior 
by  a  gallery.  Since  to  construct  this  requires  more  than  two  weeks,  Bujnicki 
proposes  for  the  preliminary  construction  a  redan  instead  of  the  casemates 
and  an  open  passage  through  the  parapet  instead  of  the  gallery.  He  gives 
the  parade  of  the  redan  and  the  sole  of  the  passage  the  depth  necessary  in 
order  to  construct  the  casemates  and  gallery  at  a  later  period  without  dis- 
turbing the  temporary  open  flanking  work.  By  a  comparison  of  Figs.  1 
and  3  it  is  seen  that  the  shallow  ditch,  swept  by  frontal  fire  from  the  redan, 
is  in  the  final  construction  used  as  an  obstacle  to  project  the  caponier  and 
is  swept  by  fire  from  the  faces. 

In  reference  to  the  remaining  bomb-proof  structures  no  special  provisions 
are  necessary,  since  they  are  located  in  the  interior  of  the  fort  and  are  en- 
tirely independent  of  the  preliminary  work.  The  only  requisite  is  that  its 
dimensions  are  such  that  on  the  fourteenth  day  the  necessary  material  to 
cover  the  bomb-proofs  shall  be  available,  no  matter  whether  the  final  form 
be  a  concrete  roof  with  a  thin  earth  covering  or  a  wooden  roof  with  a 
thick  covering.  The  substitution  of  concrete  roofs  for  wooden  ones  or 
for  mining  galleries  and  the  difference  in  cover  affecting  the  amount  of 
earthwork  remaining  may  be  seen  in  Profiles  GG,  KK,  and  LL. 

The  distribution  of  the  infantry  is  as  follows : 

Men. 

One  section  on  each  face 100 

One  section  on  each  flank 100 

Two  sections  in  the  gorge 100 

Two  sections  as  interior  reserve 100 

Total 400 

Twenty-five  men  are  taken  from  the  reserve  to  garrison  the  redan  at 
the  salient  angle.  Two  tiers  of  fire  are  provided  on  the  flanks  in  order  to 
strengthen  the  fire  in  the  direction  of  the  adjoining  works. 

The  two  field  guns  in  each  shoulder  serve  to  assist  the  frontal  rifle  fire. 
These  guns  and  their  detachments  are  sheltered  in  the  front  part  of  the 
bomb-proof.  Two  guns  are  placed  on  each  side  of  the  double  gorge  redan, 
where  they  can  fire  against  an  enemy  attempting  to  break  through  the 
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interval.  During  quiet  intervals  they  are  in  the  gorge  casemate,  which 
guards  the  entrance  to  the  fort. 

The  fort  is  secured  against  assault  by  a  ditch  of  trapezoidal  cross-section 
enfiladed  along  the  faces  by  rifle  fire  from  the  caponier  and  along  the  gorge 
by  field  guns  in  the  redan.  As  already  stated,  the  caponier  is  protected 
by  a  shallow  ditch  which  is  covered  by  frontal  fire  from  the  faces  and  by 
oblique  field-gun  fire  from  the  shoulders.  The  ditches  of  the  double 
redan  are  flanked  by  the  in-drawn  portions  of  the  firing  line.  The  ditches 
are  provided  with  wire  obstacles. 

An  open  passage  connects  the  fort  with  the  outside.  The  entrance  is 
subjected  to  cross-fire  from  the  surrounding  firing  lines  of  the  double  redan 
and  the  two  embrasures  in  the  gorge  bomb-proof. 

The  following  are  the  most  important  estimated  items  for  the  construc- 
tion of  this  fort.     They  are  taken  from  the  above-mentioned  book. 

a  During  the  first  two  weeks,  first  period,  there  will  be  completed : 
the  preparation  (laying  out  of  the  work),  two  days;  the  earthwork  to  bring 
the  fort  to  the  stage  shown  in  Fig.  3,  ten  days ;  the  clay  revetments  and 
entanglements,  two  days.  Estimate  of  laborers:  Daily,  except  the  first 
two  and  last  two  days,  524  earth-workers,  262  levelers,  104  dump-cart 
men,  10  carpenters,  and  100  helpers  or  sappers;  for  the  last  two  days, 
1,000  laborers,  among  whom  are  300  sappers. 

h  During  the  following  three  weeks  (second  working  period,  third,  to 
fifth  week)  there  will  be  finished :  the  transportation  of  materials  to  the 
place;  the  excavation  for  foundations;  the  walling  up  of  the  foundation, 
a.nd  the  placing  of  the  forms  for  concrete  work.  Estimate  of  laborers: 
iDaily,  450  wheelbarrows  and  men  to  run  them,  135  helpers,  100  carpen- 
ters, 100  laborers;  from  the  thirteenth  to  the  twenty-first  day,  100  earth- 
\vorkers,  50  levelers,  20  dump-cart  drivers,  2  carpenters;  from  the 
twenty-ninth  to  the  thirty-fifth  day,  57  masons  and  43  helpers. 

c  During  the  remaining  two  weeks  (third  working  period,  sixth  and 
seventh  week)  the  concrete  work  is  finished.  Estimate  of  laborers: 
Daily,  531  helpers,  66  masons,  18  carpenters,  150  wheelbarrow  men,  and  6 
schlossers.* 

d  During  the  last  four  weeks  (fourth  working  period,  eighth  to  eleventh 
week)  there  will  be  finished :  the  removal  of  the  concrete  forms,  covering 
the  roof  with  the  revetment  and  leveling  of  its  slopes,  the  interior  arrange- 
ments of  the  bomb-proofs,  and  the  final  touches.  Estimate  of  laborers : 
A  daily  average  of  150  men  and  15  carts. 

*A  schlosser  is  a  tradesman  who  does  light  architectural  iron  work,  such  as  hinges, 
hasps,  iron  railings,  etc.  He  both  makes  them  and  places  them  in  the  building. — 
Translator. 
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The  greatest  number  of  workers  of  the  various  classes  required  at  one 
time  is  as  follows : 

Five  hundred  and  twenty-four  earth-workers  and  wheelbarrow  men,  26i 
levelers,  104  horse  carts — during  ten  days,  from  the  third  to  the  twelfth 
day — 300  sappers,  thirteenth  and  fourteenth  days;  100  carpenters,  450 
wheelbarrows,  66  masons. 

The  largest  fatigue  detail  required  at  any  time  is  1,000  men.  The  total 
time  of  construction  is  eleven  weeks  or  two  and  one-half  months. 

The  measurements  of  material  and  cost  of  the  work  are  as  follows : 

39,852  cubic  yards  excavation at  $0.23  $4,707.00 

17,903  square  yards  leveling .05>^  1,645.00 

20,889  square  yards  revetment .09  192.00" 

11,043  square  yards  wire  entanglement-  .10  1,104.00 

16  joch*  land 50.00  800.00 

1,286  cubic  yards  foundation  masonry.  8.00  10,196.00 

4,673  cubic  yards  concrete..^ 11.80  27,570.00 

3,831  days'  work 0.75  2,873.00 

Total  cost 49,087.00 

To  provide  for  unforeseen  contingencies,  the  total  cost  may  be  taken 
as  $50,000.00. 

*The  joch  is  a  measure  of  land.  "* 
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WATER  SUPPLY  OF  WASHINGTON. 


The  water  supply  of  Washington  received  attention  and  consideration 
contemporaneously  with  the  original  laying  out  of  the  city.  At  that 
early  period  the  Potomac  above  Great  Falls,  Rock  Creek  and  the  East- 
ern Branch  of  the  Potomac,  the  numerous  springs  within  the  city  limits, 
and  the  smaller  springs  in  the  vicinity  were  all  contemplated  as  sources 
of  supply. 

Numerous  surveys  were  made  by  Major  L'Enfant,  under  the  direction 
of  General  Washington,  to  ascertain  the  practicability  and  feasibility  of 
obtaining  a  full  and  good  supply  of  water  for  the  Federal  capital. 

The  immense  volume  of  water  discharged  over  the  Great  Falls  of  the 
Potomac  indicated  this  as  the  point  whence  a  certain  and  abundant  sup- 
ply could  be  obtained;  the  only  argument  against  it  was  the  expense  of 
bringing  the  water  to  the  city. 

In  1850  the  Thirty-first  Congress,  by  **An  act  making  appropriation 
for  the  civil  and  diplomatic  expenses  of  the  Government  for  the  year  end- 
ing the  thirtieth  of  June,  eighteen  hundred  and  fifty-one,  and  for  other 
purposes,"  approved  September  .30,  1850,  appropriated  the  sum  of  $500 
to  enable  the  War  Department  to  make  such  examinations  and  surveys 
as  may  be  necessary  to  determine  the  best  and  most  available  mode  of 
supplying  the  city  of  Washington  with  pure  water,  and  to  prepare  a  plan 
and  estimate  of  the  probable  cost  of  the  same,  to  be  reported  to  Congress 
at  its  next  session." 

In  accordance  with  the  above  act,  on  January  25,  1851,  Mr.  C.  M. 
Conrad,  then  Secretary  of  War,  submitted  to  Congress  the  report  of 
Brevet  Lieut.  Col.  George  W.  Hughes,  Corps  of  Topographical  Engi- 
neers. 

The  report  considers  and  discusses  two  sources  of  supply,  the  Potomac 
at  Great  Falls,  and  Rock  Creek. 

Owing  to  insufficient  data  in  respect  to  the  Great  Falls  supply,  due  to 
the  small  amount  of  the  appropriation  ($1,500),  the  city  of  Washington 


having  added  $1,000  to  the  funds  available,  the  Great  Falls  project  was 
not  gone  into,  but  the  survey  and  investigation  was  confined  to  the  Rock 
Creek  project.  Colonel  Hughes  proposed,  by  building  a  dam  to  obtain 
from  Rock  Creek  a  possible  supply  of  8,000,000  gallons  per  diem,  and 
this  was  considered  adequate  to  supply  the  city  for  the  following  forty 
years. 

Washington  at  the  time  (1851)  contained,  by  the  recent  census,  40,027 
inhabitants.  It  was  proposed  to  supply  1,500,000  gallons  daily;  this  was 
considered  at  the  time  ample,  being  more  than  30  gallons  per  capita  per 
diem.     Colonel  Hughes  says: 

"This  is  the  highest  calculation  I  have  seen,  and  is,  no  doubt,  ample  for 
uses  for  a  city,  except  for  manufacturing  purposes." 

In  the  above  project  a  sedimentation  reservoir  was  proposed,  located 
on  Meridian  Hill,  with  a  distributing  reservoir  "to  be  established  just 
back  of  Franklin  road,  the  highest  ground  within  the  city;"  this  location 
was  Eleventh  and  N  streets,  northwest.  The  surface  of  the  water  in  the 
distributing  reservoir  was  to  be  147  feet  above  ordinary  low  tide,  or  57 
feet  above  the  eastern  base  of  the  Capitol.  The  level  of  water  in  the 
sedimentation  reservoir  was  to  be  160  feet  above  low  tide,  and  the  water 
for  fountains  and  a  "great  jet  d'eaux"  was  to  be  drawn  directly  from  this 
level.     The  estimated  cost  of  this  project  was  $500,000. 

The  water  supply  of  Washington  is  now  derived  from  the  Potomac 
River,  taken  at  Great  Falls,  14  miles  above  Washington.  The  project 
and  estimate  for  delivering  this  water  to  the  city  of  Washington  origi- 
nated with  Capt.  M.  C.  Meigs,  Corps  of  Engineers,  United  States  Army. 

In  1852  the  Thirty-second  Congress,  at  its  first  session,  appropriated 
$5,000  to  enable  the  President  of  the  United  States  to  cause  to  be  made 
the  necessary  surveys,  projects  and  estimates  for  determining  the  best 
means  of  affording  to  the  cities  of  Washington  and  Georgetown  an  un- 
failing and  abundant  supply  of  good  and  wholesome  water. 

Under  this  order  of  Congress  the  surveys  were  made  in  the  winter  of 
1852-53,  and  the  report  of  Lieut.  Meigs,  dated  February  12,  1853,  was, 
on  February  22,  ordered  to  be  printed,  and  will  be  found  in  Senate  Ex. 
Doc.  No.  48,  Thirty-second  Congress,  second  session.  Projects  with 
careful  estimates  and  elaborate  details  were  prepared,  showing  the  best 
mode  of  procuring  this  water  supply. 

Congress,  after  a  full  discussion  and  consideration  of  the  project,  agreed 
to  a  provision  in  the  general  appropriation  bill  approved  March  3,  1853, 
appropriating — 


"For  bringing  water  into  Washington,  upon  such  plan  as  the  President 
of  the  United  States  may  approve,  one  hundred  thousand  dollars :  Pro- 
vided^ That  if  the  water  shall  be  taken  from  any  place  within  the  limits 
of  Maryland,  the  consent  of  the  State  shall  first  be  obtained." 

The  President  of  the  United  States,  acting  under  the  requirements  of 
this  law,  adopted  the  project  described  in  the  report  and  estiinate  of  Lieut. 
Meigs — that  is,  the  aqueduct  from  the  Great  Falls  of  the  Potomac,  with 
a  conduit  9  feet  in  diameter.  The  State  of  Maryland  passed  an  act  grant- 
ing her  consent,  ceding  jurisdiction  over  the  lands  to  be  acquired  for  the 
aqueduct,  and  authorizing  the  appraisement  and  condemnation  of  lands 
in  case  the  owners  would  not  agree  to  sell  them  on  reasonable  terms. 

The  project  contemplated  a  dam  at  Great  Falls  to  hold  the  water  at  a 
proper  level,  whence  it  was  to  be  conducted  by  a  circular  conduit  of  brick 
9  feet  in  diameter,  having  a  fall  of  9/^  inches  to  the  mile.  The  level  of  the 
comb  of  the  dam  was  to  be  145  feet  above  high  tide  at  Washington. 

The  project  contemplated  two  reservoirs,  a  receiving  reservoir  (Dale- 
carlia)  and  a  distributing  reservoir.  The  receiving  reservoir  was  formed 
by  damming  Little  Falls  Branch,  a  tributary  of  the  Potomac  situated 
along  the  line  of  the  conduit,  about  4^  miles  from  Washington.  Its 
area  is  50.651  acres  and  its  capacity,  above  the  level  of  140  feet  above  mean 
tide  is,  82,521,500  gallons.  This  reservoir  acts  not  only  as  a  storage  reser- 
voir, but  also  as  a  sedimentation  basin.  As  originally  constructed  it  also 
added  to  the  water  supply  by  gathering  the  surface  water  from  its  water- 
shed, which  was  considerable.  The  water  enters  this  reservoir  by  a 
tunnel  at  a  distance  of  half  a  mile  from  the  point  at  which  it  leaves  it. 
The  reservoir  naturally  shortens  the  conduit  and  saves  the  expense  of  an 
aqueduct  bridge  over  Little  Falls  Branch. 

The  distributing  reservoir,  situated  about  2  miles  from  Washington  on 
the  heights  beyond  Georgetown  and  connected  with  the  receiving  reser- 
voir by  a  continuation  of  the  conduit,  is  formed  by  an  embankment  of 
earth  surrounding  a  favorable  site.  The  area  of  its  water  surface  is  36^ 
acres,  its  level  when  full  was  145  feet  above  tide,  its  contents,  above  140 
feet,  is  59,784,000  gallons,  and  its  total  contents  167,530,000  gallons. 

The  two  reservoirs  are  designed  to  afford,  should  the  conduit  be  obstructed 
by  floods  or  interrupted  by  accident,  or  during  the  periodical  examinations 
necessary  for  repair,  142,530,000  without  reducing  the  head  below 
140  feet;  and  in  case  the  level  be  lowered  to  131  they  would  yield 
250,000,000  gallons,  besides  what  would  be  supplied  from  the  watershed 
of  the  receiving  reservoir  on  Little  Falls  Branch. 


The  mains  which  led  the  water  to  the  city  from  the  distributing  reser- 
voir were  two,  one  30  inches  in  diameter  and  one  12  inches  in  diameter. 
The  size  adopted  was  considered  ample  for  the  supply  for  some  years 
after  the  completion  of  the  aqueduct;  the  distribution  of  the  water  to  the 
several  parts  of  Washington  was  by  smaller  distributing  mains  laid  by  the 
city.  As  the  demand  for  water  increased  with  the  growth  of  Washing- 
ton, two  other  mains  were  added,  a  36-inch  main  in  1873  and  a  48-inch 
main  in  1890,  so  that  at  present  the  supply  is  received  through  four 
mains — one  48-inch,  one  36-inch,  one  30-inch  and  one  12-inch  main. 

A  part  of  Georgetown,  being  too  high  to  take  water  by  gravity  alone, 
was  supplied  from  a  high  service  reservoir  filled  by  pumping  machinery. 

The  estimated  daily  capacity  of  the  aqueduct  was  67,560,400  gallons, 
and  its  estimated  cost,  including  distributing  mains  to  the  various  public 
buildings,  which  were  also  to  be  used  for  the  city  supply,  $2,271,244. 

The  estimated  population  of  Washington  in  1852  was  49,339. 
Georgetown,  by  the  census  of  1850,  contained  8,366  inhabitants,  making 
a  total  to  be  supplied  by  the  water  system  of  58,000. 

The  aqueduct,  according  to  the  above  project,  was  so  far  completed  in 
1859  that  the  water  from  the  receiving  reservoir  was  available  and  turned 
into  the  mains.  This  supply  was  independent  of  the  Potomac  and  was 
furnished  by  the  watershed  of  Little  Falls  Branch.  The  conduit  was 
completed  and  water  supplied  from  the  Potomac  December  5,  1863,  and 
since  that  date  the  system  has  been  in  successful  operation. 

It  was  found  that  the  receiving  reservoir  was  frequently  rendered  very 
turbid  from  sudden  rises  in  Little  Falls  Branch  and  from  surface  drainage, 
thus  making  the  water  supply  objectionable.  To  avoid  this  trouble  a 
by-conduit  was  built  carrying  the  Potomac  water  round  the  receiving 
reservoir,  and  it  was  intended  to  use  the  reservoir  only  when  in  suitable 
condition  as  to  turbidity  or  otherwise  in  case  of  emergency. 

The  constant  turbidity  and  impurity  introduced  by  the  watershed 
draining  into  the  receiving  reservoir  was  finally  remedied  in  1895  by  col- 
lecting this  surface  water  and  draining  it  into  Little  Falls  Creek  below 
the  reservoir. 

At  the  time  of  the  first  introduction  of  the  Potomac  water,  the  dam  at 
Great  Falls  was  a  riprap  dam  and  extended  across  the  Maryland  channel 
only.  At  low  water  in  the  Potomac  constant  difficulty  was  encountered 
in  obtainining  a  sufficient  supply  of  water.  This  was  partially  obviated 
by  extending  temporary  dams  above  Conns  Island,  which  was  on  the 
west  side  of  the  Maryland  channel,  and  clearing  out  this  channel  by  the 
removal  of  rock  from  the  bottom.     The  riprap  dam   required  constant 


repair  after  the  damage  caused  by  spring  freshets  and  the  run  out  of  the  ice. 

In  1886  this  dam  was  replaced  by  a  masonry  structure  which  was  ex- 
tended to  the  Virginia  bank  of  the  Potomac  at  a  level  of  148  feet  above 
mean  tide  water  at  Washington  and  was  finally,  in  1896,  raised  to  the 
level  of  150.5  above  the  same  level. 

The  capacity  of  the  conduit  after  the  raising  of  the  dam  was  76,500,000 
gallons  per  diem  when  the  water  in  the  distributing  reservoir  was  held  at 
a  level  of  144. 

This  last  amount  may  be  considered  as  the  present  capacity  of  the 
Washington  water  system,  as  a  lower  height  in  the  reservoir  than  144 
would  so  materially  decrease  the  pressure  in  the  mains  that  a  marked 
lowering  of  the  gravity  supply  would  result. 

With  the  present  head  a  large  part  of  the  city  can  not  be  supplied  by 
gravity.  This  portion  is  supplied  by  direct  pumping  and  by  a  high-service 
reservoir  at  Fort  Reno,  to  which  the  water  is  pumped  by  the  District 
Commissioners. 

To  recapitulate,  the  following  is  a  concise  description  of  the  present 
Washington  Aqueduct  system: 

The  water  supply  is  taken  from  the  Potomac  River  at  Great  Falls, 
about  14  miles  above  the  city. 

At  this  point  a  masonry  dam  extends  across  the  river  from  the  Mary- 
land to  the  Virginia  shore.  Its  total  length  is  2,877  feet,  and  the  width 
of  its  crest  in  the  Virginia  channel  and  across  Conns  Island  is  8  feet,  3 
inches  and  in  the  Maryland  channel  7  feet,  9  inches.  In  1895-96  the 
crest  of  the  dam  was  raised  from  reference  of  148  feet  above  mean  tide  at 
the  Washington  Navy  Yard  to  150.5  above  the  same  datum  plane. 

The  top  of  the  mouth  of  the  feeder  of  the  conduit  at  Great  Falls  is  at 
a  reference  of  149  feet  and  the  bottom  at  a  reference  of  139.5  feet. 

The  water  passes  from  the  feeder  through  the  gatehouse  and  into  the 
conduit,  which  at  this  point  has  a  reference  of  152  feet  at  the  interior 
surface  of  the  crown  of  the  arch. 

The  slope  of  the  conduit  is  uniform  between  the  gatehouse  at  Great 
Falls  and  the  distributing  reservoir  and  is  9  inches  in  5,000  feet. 

The  conduit  is  circular  in  cross  section,  and  for  the  greater  part  of  its 
entire  length  is  9  feet  in  diameter  and  composed  of  rubble  masonry  plas- 
tered or  of  3  rings  of  brick,  but  where  the  soil  in  which  it  was  built  was 
considered  particularly  good  the  inner  ring  of  brick  was  omitted  and  the 
diameter  is  9  feet,  9  inches.  Where  the  conduit  passes  as  an  unlined 
tunnel  through  rock  the  excavation  was  sufficient  to  contain  an  inscribed 
circle  11  feet  in  diameter. 


The  lengths  of  the  conduit  and  its  connections  are  as  foUows : 

Length  of  feeder  at  Great  Falls,  256  feet. 

Area  of  cross  section  at  mouth,  157.45  square  feet. 

Length  of  conduit  between  gatehouse  at  Great  Falls  and  north  con- 
nection of  Dalecarlia  Reservoir,  47,8%.5  feet;  least  diameter,  9  feet. 

Length  of  by-conduit  around  Dalecarlia  Reservoir,  29730.5  feet;  diam- 
eter for  625  feet,  8  feet;  for  res^  of  distance,  9  feet. 

Length  of  conduit  between  sovith  connection  of  the  Dalecarlia  Reservoir 
and  north  connection  of  the  distributing  reservoir,  10,149.87  feet;  diameter 
of  conduit,  9  feet. 

Length  of  by-conduit  around  the  distributing  reservoir,  2,274.35  feet ; 
diameter,  7  feet. 

At  the  distributing  reservoir  the  watet  passes  into  four  cast-iron  mains, 
48  inches,  36  inches,  30  inches  an^  12  inches  in  diameter,  respectively. 

The  Dalecarlia  Reservoir  has  a  storage  capacity  of  about  150,000,000 
gallons;  is  practically  without  paved  slope  wall,  is  perfectly,  protected 
against  pollution  from  the  drainag^e  of  the  surrounding  country,  and  is 
provided  with  a  spillway,  the  reference  of  the  bottom  of  which  is  146.5 
feet.  The  reference  of  the  interior  surface  of  the  crown  of  the  arch  of 
the  conduit  at  the  north  connection  of  this  reservoir  is  143.77  feet  and  at  the 
south  connection  143.39  feet.  The  distance  between  these  points,  measured 
along  the  line  of  flow  of  the  water  across  the  reservoir,  is  about  3,550  feet. 

The  distributing  reservoir  has  a  storage  capacity  of  about  150,850,000 
gallons  and  is  divided  by  a  puddled  and  paved  wall,  through  which  is  a 
passageway  which  can  be  closed  with  stop  planks,  into  two  sections  con- 
taining 97,600,000  and  53,250,000  gallons,  respectively. 

The  interior  surface  of  the  crown  of  the  arch  of  the  conduit  at  the 
north  connection  of  this  reservoir  has  a  reference  of  141.87  feet. 

In  addition  to  the  three  reservoirs  already  mentioned,  which  form  a 
part  of  the  aqueduct  system,  there  is  another  reservoir,  built  and  controlled 
by  the  Commissioners  of  the  District  of  Columbia,  called  the  Fort  Reno 
Reservoir,  with  a  capacity  of  about  4,500,000  gallons,  the  reference  of  its 
water  surface,  when  the  reservoir  is  full,  being  about  420  feet. 

The  Dalecarlia  and  distributing  reservoirs  supply  the  U  street  pumping 
station  and  that  part  of  the  District  which  lies  below  90  feet  above  datunfi. 
The  areas  lying  between  the  levels  of  90  and  220  feet  above  datum  are 
supplied  by  pumping  from  the  U  street  station  directly  into  the  distribut- 
ing mains,  and  by  the  use  of  the  new  Brightwood  reservoir,  built  by  the 
Commissioners  of  the  District  of  Columbia,  and  having  a  capacity  of 
30,000,000  gallons,  the  Georgetown  high-service  reservoir  being  held  as 
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a  rcaerve  lupplf .  .  Tlie  areas  having  a  greater  elevation  than  220  feet 
'sabove  datum  are  supplied  from  the  Fort  Reno  reservoir. 

I      It  will  be  observed,  therefore,  that  the  total  present  storage  capacity  of 

hall  reservoirs  is  about  337,000,000  gallons,  or  about  six  day's  normal  supply. 

1     There  has  just  been  completed,  for  increasing  the  water  supply  of 
hWashingtun,  a  tunnel  from  the  present  distributing  reservoir  to  a  new  res- 

l,«rvoir  situated  near  the  Howard  University. 

The  new  reservoir  has  a  capacity  of  300,000,000  gallons,  thus  raising 
the  capacity  of  storage  to  637,000,000  gallons. 

The  new  reservoir,  being  situated  about  4  miles  east  of  the  present  dis- 
tributing reservoir,  will  occupy  a  more  central  distribution  point,  and  thus 
amaevtott  reduce  the  loss  of  head  now  obtaining  at  Capitol  Hill  and  east 
dwrleof.  The  level  of  water  in  this  reservoir  will  be  144,  and  its  estimated 
wDl  add  about  15  feet  additional  height  Co  the  waterdelivered  at  Capitol  Hill. 
Until  the  average  daily  consumption  of  water  becomes  considerably 
greuer  than  at  present,  the  reference  of  the  surface  of  the  water  at  the 
lowest  stage  of  the  Potomac  will  be  about  151  feet  at  the  mouth  of  the 
feeder  at  Great  Falls;  about  146.75  feet  at  the  Dalecarlia  Reservoir,  and 
146  feet  at  the  distributing  reservoir. 

Tbe  following  table  gives  the  daily  consumption  of  water  by  the  Dis- 
trict of  Columbia  as  furnished  by  the  Washington  Aqueduct  for  the  last 
tweiity-«|^t  years: 
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THE   POTOMAC  RIVER  WATER. 


The  Potomac  River,  formed  by  the  junction  of  its  north  and  south 
branches,  rises  in  the  Allegheny  Mountains,  the  north  branch  in  the 
western  part  of  Maryland,  near  the  head  waters  of  the  Monongahala 
River,  and  the  south  branch  in  the  State  of  West  Virginia.  These  two 
branches,  draining  narrow  and  precipitous  valleys  in  the  mountainous 
regions,  unite  at  Cumberland,  Md.,  to  form  the  main  river,  thence  in  a 
southeasterly  direction,  normal  to  its  previous  course  and  to  the  direction 
of  the  mountain  range  the  river  flows  to  the  sea  through  one  of  the 
great  estuaries  of  the  Atlantic — Chesapeake  Bay. 

Owing  to  the  narrow  and  steep-sided  valleys  in  which  it  has  its  source 
and  to  the  fact  that  there  are  no  lakes  throughout  its  basin,  the  Potomac 
is  subject  to  sudden  and  heavy  freshets. 

The  principal  tributary  is  the  Shenandoah  River,  joining  from  the  south 
at  Harpers  Ferry.  Many  small  streams,  generally  from  the  Maryland 
side,  are  also  tributary,  the  principal  one  being  the  Monocacy  River,  upon 
which  the  city  of  Frederick  is  situated.  These  tributaries  flow  through 
a  rolling  and  cultivated  country  quite  in  contrast  to  that  above  Harpers 
Ferry. 

The  draininage  area  of  the  Potomac  River  above  the  Great  Falls,  whence 
is  taken  the  Washington  water  supply,  is  11,043  square  miles.  The 
minimum  flow  of  the  river  at  the  Great  Falls  is  700,000,000  gallons 
per  diem,  or  1,065  cubic  feet  per  second,  or  0.096  cubic  feet  per  square 
mile  per  second,  the  average  flow  6,500,000,000  gallons  per  diem,  or 
9,889  cubic  feet  per  second,  or  0.89  cubic  feet  per  square  mile  per  second, 
and  the  estimated  flow  during  the  flood  of  1889,  305,650,000,000  gallons, 
or  465,025  cubic  feet  per  second,  or  42.1  cubic  feet  per  square  mile  per 
second.  The  estimated  population  for  1900  of  the  watershed  is  491,813, 
or  about  44.5  per  square  mile. 

The  towns  in  the  drainage  basin  of  the  Potomac  are  nat  sewered,  so 
that  very  little  direct  sewage  is  emptied  into  the  stream,  the  main  source 
of  contamination  being  from  surface  drainage,  whence  may  be  expected 
pollution  due  to  decaying  vegetable  and  animal  matter,  the  surface  wash 
from  fertilized  fields,  the  excreta  from  man  and  animals,  the  waste  from 
factories,  and  whatever  salts  may  be  held  in  solution  derived  from  the 
natural  geological  formation  of  the  basin. 

From  the  figures  given  above  it  will  be  seen  that  the  Potomac  River 
affords  an  abundant  supply  for  the  District  of  Columbia.  The  present 
consumption — 50,000,000  gallons  per  diem — is  only  about  7  per  cent  of 
the  minimum  discharge  of  700,000,000.     The  present  population  of  the 


District  of  Columbia  is  estimated  as  280,000,  and  will,  according  to  esti- 
mates (see  report  upon  the  sewerage  of  the  District  of  Columbia,  House 
Ex.  Doc.  No.  445,  Fifty-first  Congress,  first  session),  probably  reach 
500,000  in  1930.  At  the  present  rate  of  consumption  this  population 
would  require  a  per  diem  supply  of  about  100,000,000  gallons,  about  15 
per  cent  of  the  minimum  discharge. 

Pure  water  does  not  exist  in  nature.  The  rain  that  falls  from  the 
clouds  becomes  contaminated  before  reaching  the  earth.  It  absorbs  am- 
monia, carbonic  acid,  sulphuretted  hydrogen,  and  other  gases  from  the 
atmosphere,  especially  in  the  vicinity  of  cities  and  towns.  It  takes  up 
and  holds  in  suspension  floating  particles  of  minute  dust  always  present 
in  the  atmosphere — carbon  in  the  form  of  smoke  or  floating  soot.  After  fall- 
ing to  the  earth  and  before  it  again  appears  at  the  surface  as  springs  it  has, 
although  having  undergone  a  natural  filtration,  dissolved  from  the  soil  and 
strata  through  which  it  has  passed  various  soluble  salts,  which  are  some- 
times so  noticeable  as  to  give  a  medicinal  quality  to  the  water.  From 
die  spring  or  fountain  head  the  water,  again  starting  on  its  journey  to  the 
ocean  whence  it  came  in  vapor,  is  joined  by  other  springs  and  surface 
drainage,  becoming  more  or  less  polluted  as  the  character  of  the  districts 
through  which  it  passes  varies,  till  at  last  receiving  the  enormous  sewage 
discharge  of  large  cities,  it  becomes  dangerous  as  a  domestic  supply. 

The  spread  of  many  zymotic  diseases  is  attributed  by  modern  authori- 
ties to  polluted  water.  It  is  almost  universally  admitted  that  typhoid 
fever,  Asiatic  cholera,  anthrax,  and  even  tetanus  are  water-borne  diseases, 
whose  germs  have  been  carried  in  the  water  contaminated  by  surface 
drainage  or  sewage. 

The  science  of  bacteriology  has  so  far  advanced  that  careful  examina- 
don  of  suspected  water  can  differentiate  these  disease  bacilli,  and  no 
source  of  supply  should,  under  present  conditions  of  civilization,  be 
adopted  for  domestic  purposes  until  this  examination  be  made. 

The  bacteriological  examination  of  a  source  of  supply,  if  a  running 
stream,  subject  to  the  various  changing  conditions  of  the  seasons,  should  be 
continuous  for  at  least  a  year  to  give  perfectly  satisfactory  results,  as  the  stage 
of  die  stream,  the  temperature,  and  seasons  of  the  yearall  affect  its  condition. 

In  addition  to  the  bacteriological  examination,  a  water  supply  should 
also  be  submitted  to  a  chemical  analysis.  By  such  analysis  may  be  deter- 
mined the  probable  source  of  pollution,  if  any  exists. 

The  chemical  analysis  of  potable  water  consists  in  determining  the 
pans  per  million  of  ammonia,  nitrogen  as  nitrites,  chlorine,  alkalinity,  re- 
.  tfliire^  oxygen,  total  solids,  turbidity,  color,  odor  and  taste. 
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Ammonia, — ^The  presence  of  ammonia  in  abnormal  or  suspicious  quan- 
tity indicates  pollution  by  animal  matter,  decayed  or  decaying. 

Nitrogen  as  nitrites  and  nitrates, — ^The  presence  of  nitrites  is  always 
to  be  looked  upon  with  suspicion  as  indicating  contamination.  Nitrates 
indicate  the  former  presence  of  nitrites  more  fully  oxidized. 

Chlorine, — The  presence  of  chlorine  above  the  normal  is  very  suspi- 
cious. Chlorine  is  nearly  always  present  in  the  water  used  for  domestic 
purposes,  due  to  common  salt,  and  an  excess  is  a  positive  indication  of 
sewage  contamination. 

Alkalinity, — ^The  determination  of  alkalinity  is  important  as  an  indica- 
tion of  hardness.  Very  hard  water  is  expensive  as  wasting  soap,  and 
"  scales "  in  cooking  utensils  and  steam  boilers,  and  frequently  renders 
the  water  disagreeable  to  the  taste. 

Required  oxygen, — ^This  determination  gives  a  means  of  judging  the 
amount  of  organic  carbon  present  in  the  water. 

Turbidity, — ^This  is  determined  chemically  by  ascertaining  the  total 
amounts  of  solids  in  suspension. 

Color, — ^This  is  determined  ocularly  by  comparison  with  standards. 

Odor, — ^This  is  obtained  by  smell. 

Taste, — ^This  is  determined  by  physical  test. 

No  absolute  standards  can  be  established  by  which  a  water  may  be 
condemned  as  unfit  for  domestic  purposes,  as  the  source  of  supply  must 
always  enter  into  consideration,  and  an  excess  in  any  item  of  determina- 
tion may  be  traced  to  harmless  causes. 

The  following  are  some  of  the  standards  quoted  from  Prof.  William 
P.  Mason's  treatise  on  "  Water  supply  : " 

Ammonia, — Professor  Mallet  gives  from  an  analysis  of  15  drinking 
waters  believed  to  be  wholesome,  for  albuminoid  ammonia,  0.125  parts 
per  million.  Dr.  Leeds  gives  as  the  highest  limits  as  a  standard  for 
American  waters,  free  from  ammonia  0.01  to  0.12  per  million. 

Nitrites, — Mallet  gives  0.0135  per  million.  Leeds  gives  (American 
rivers)  0.003  per  million. 

Nitrates, — Mallet  gives  as  an  average  of  13  samples  0.42  per  million. 
Extremes,  0  to  1.04. 

Chlorine, — Leeds  gives  3  to  10  per  million.  Ordinary  sewage  contains 
110  to  160  per  million.     Human  urine  contains  5,872  per  million. 

Hardness, — Leeds  gives,  in  parts  per  million,  50  for  soft  and  150  for 
hard  waters. 

Total  solids, — Dr.  Smart,  National  Board  of  Health,  1880,  gives  as  a 
safe  limit  300  parts  per  million;  to  be  condemned,  1,000  parts  per  million. 


^. 
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)  200  parts  per 


r  0ves,  as  a  standard  for  American  rivers,  150  t 
million. 

Rtquind  oxygen. — Leeds  gives  5  to  7  parts  per  million. 

These  standards  are  shown  in  tabular  form : 

Total  sulids 

Free  ammonia 

Albuminoid  ammonia 

Nitrites 

Nitrates 

Chlorine 

Required  oxygen 

The  following  are  the  results,  tabulated  for  comparison,  by  average,  of 
^pdyacg  of  Potomac  River  water : 
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NOTE. 


In  this  essay  Major  Mondesir  advances  the  theory  that  it  will  be 
impossible  for  the  defence  to  occupy  the  military  crest  of.  the  ridge 
chosen  as  the  line  of  defence,  on  account  of  its  exposure  to  the  artil- 
lery preparation  for  the  infantry  attack.  He  accordingly  advocates 
the  occupation  of  the  military  crest  by  small  advanced  parties,  which 
he  calls  fighting  outposts  {avant-postes  de  combat,)  The  firing  line  is 
to  intrench  behind  the  crest  of  the  ridge.  The  reserve,  comprising 
one  half  the  available  forces,  is  to  be  concealed  from  the  enemy,  but 
not  intrenched.  The  artillery  of  the  defence  is  to  refuse  the  artillery 
duel,  but,  after  inflicting  as  much  damage  as  possible  on  the  first  of 
the  attacking  batteries  brought  up,  is  to  be  posted  in  such  positions 
that,  while  concealed  from  the  enemy,  it  can  nevertheless  sweep  with 
a  flanking  fire  the  slopes  over  which  he  is  to  advance. 

As  soon  as  the  attack  reaches  the  military  crest  of  the  position,  it 
necessarily  loses  the  support  of  its  artillery.  It  is  then  to  be  subjected 
to  the  artillery  and  machine  gun  fire  of  the  defence,  together  with 
the  infantry  fire  from  the  intrenched  firing  line;  and  finally,  at  the 
proper  moment,  the  reserve  of  the  defence  is  to  make  a  counter 
attack. 

Whatever  the  opinions  held  on  the  system  of  tactics  above  outlined, 
the  following  extracts,  relating  to  intrenching  tools,  are  of  interest 
as  showing  the  present  tendencies  in  the  French  army  on  this  subject. 


Extracts  from  "An  Essay  on  the  Tactical 
Employment  of  Field  Fortification," 

By  S.  PIARRON  DE  MONDESIR, 

Chef  de  bat  ail  Ion  du  genie  brevet  e. 


[Revue  du  Genie,  May,  1904.] 
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INFANTRY  INTRENCHING  TOOLS. 

Admitting  that  the  conditions  of  the  infantry  attack  require  the  at- 
tacking forces  to  ntaintain  their  position  on  the  conquered  crests, 
under  the  artillery  fire  of  the  defence,  the  question  of  individual  cover 
for  the  infantryman  becomes  more  urgent  than  it  was  thirty  years  ago 
at  Plevna.  The  present  equipment  of  a  company  of  infantry  is  en- 
tirely insufficient,  since,  of  the  200  to  250  men  who  may  have  to  cover 
themselves  during  the  course  of  the  attack,  twelve  only  are  furnished 
with  an  intrenching  tool.  These  are  just  enough  to  dig  cooking 
trenches,  and  ditches  around  tents. 

On  the  defensive,  the  company  wagon  can  be  drawn  on.  It  fur- 
nishes 30  intrenching  tools,  not  even  enough  for  a  single  section,  if 
all  are  at  work.  Nevertheless,  if  we  admit  that  a  portion  of  the  section 
are  to  be  employed  on  the  earthworks,  while  the  rest  are  preparing 
the  material  for  covering  the  trenches,  we  see  that  the  company 
wagon  corresponds,  as  far  as  intrenching  tools  go,  to  the  section. 

Let  us  suppose  a  battalion  ordered  to  intrench  a  point  of  support. 
Dispostions  are  made  as  follows: 

One  platoon   as    fighting    outposts  (with  ^y// the  portable  intrench- 
ing tools  of  the  battalion.) 


One  company  on  the  firing  line  (with  the  tools  in  all  four  com- 
pany wagons. ) 

One  platoon  as  support  (shelters  to  be  constructed  finally  at  a  dis- 
tance of  100  yards  from  the  flanks,  slightly  in  rear,  or  concealed 
by  the  terrain.) 

Two  companies  in  reserve  (concealed.) 

We  see  that  the  tools  are  sufficient,  but  that  they  are  obtained  at 
the  price  of  disorganizing  the  system  of  equipment. 

But  all  this  applies  merely  to  defensive  operations.  Now  it  is  the 
offensive  that  should  be  given  the  first  consideration. 

We  should  be  able  to  give  every  second  man  an  intrenching  spade 
(even  if  it  be  the  present  model,  which  is  easily  broken)  without  in- 
creasing the  burden  of  the  infantry  soldier  on  the  march.  This  tool 
would  be  carried  on  the  company  wagons,  in  place  of  the  present  re- 
serve tools.  100  intrenching  spades,  without  cases,  with  a  strap  to 
attach  to  the  waist  belt,  would  weigh  75  kg.  [165  lbs.]  We  would 
discard  16  round  shovels,  2  square  shovels,  12  picks;  a  total  weight  of 
75.5  kg.  [167  lbs.] 

It  should  be  noted  that  with  the  modern  development  of  the  com- 
bat, the  troops  on  the  firing  line  are  quickly  exhausted,  and  that  the 
same  individuals  do  not  take  part  in  the  action  from  beginning  to 
end.  Each  element  engaged  that  has  progressed  so  far  that  it  must 
intrench,  has  soon  played  its  part,  and  the  action  must  be  carried  for- 
ward by  a  new  element.  Accordingly  the  troops  who  have  delivered 
the  decisive  attack  are  not  those  who  will  carry  on  the  pursuit,  or,  if 
the  attack  has  been  checked,  the  renewal  of  the  attack. 

It  results  that  the  extra  weight  of  the  intrenching  tool  secured  to 
the  belt,  distributed  the  moment  the  marching  formation  is  changed 
to  the  formation  for  attack,  is  carried  but  a  short  time.  For  the  as- 
sult,  if  necessary,  they  will  throw  away  their  intrenching  tools. 
They  may,  indeed,  throw  away  their  knapsacks! 

To  this  proposition,  we  add  that  of  giving  each  squad  four  sand 
bags,  or  the  company  wagon  thirty  sand  bags. 

TOOLS  FOR  THE  ENGINEERS. 

In  addition  to  the  assistance  of  their  hands,  the  engineers  give  the 
infantry  the  aid  of  their  tools.  Here  again  the  distribution  of  the 
equipment,  and  even  the  tools  themselves,  are  out  of  date.  They  are 
not  in  accord  with  the  present  tactical  needs  of  the  field  of  battle. 
They  are    more    suited    to    seige  work,  in  which    case    ms>-         '    r 


sources  of  supply  are  available  (local  supply,  supply  from  the  Corps 
engineer  train.) 

Two  divisions  are  absolutely  necessary. 

1st  division — One  light  wagon,  two  horse,  per  section.  The  section 
of  engineers  is  the  most  convenient  unit  to  unite  with  the  infantry 
units  in  charge  of  the  preparation  of  a  point  of  support.  (All  theo- 
retical studies  and  the  experience  in  the  non-commissioned  officers 
schools  shows  this.)  This  wagon  would  carry  only  intrenching  tools 
— of  the  light  engineer  model,  and  not  the  heavy  reserve  tools — tools 
for  demolitions,  and  a  small  supply  of  melinite  petards.  Total,  4 
wagons,  8  horses. 

2d  division — A  wagon  of  the  present  model,  4  horse,  with  a  lighter 
load  (special  engineer  tools  and  the  remainder  of  the  melinite.) 

This  question  naturally  requires  close  study,  but  we  maintain  the 
tactical  necessity  for  the  principle  of  two  divisions.  An  engineer 
company  would  see  its  usefulness  doubled. 

It  should  be  remarked  that  when  a  element  of  engineers  is  joined 
to  a  force  of  infantry  in  the  organization  of  a  point  of  support,  the 
greater  part  of  the  work  (especially  the  trenches)  would  be  carried  on 
by  the  infantry  but  that  there  is  at  the  same  time  work  to  be  done  of 
a  character  requiring  the  technical  skill  of  the  engineer  (woods,  vil- 
lages, shelters,  communications.)  The  relation  between  the  quantity 
— the  importance  in  point  of  time  if  you  wish — of  this  kind  of  work, 
and  the  quantity  of  work  given  to  the  infantry,  corresponds  very  often, 
in  the  concrete  cases  that  we  have  studied  on  the  ground,  with  the 
relation  between  the  effective  force  of  a  section  of  engineers  and  of 
a  battalk)n  of  infantry. 

3{c  :f:  H:  3{c  3{c  :fc  :(: 


APPENDEX  11. 

ENGINEER  TOOLS. 

Engineers  soldiers  are  all  furnished  with  portable  tools;  the  com- 
pany engineer  wagons  and  9  heavy  wagons  of  the  Corps  engineer  train 
carry  heavy  model  reserve  tools,  which  would  generally  be  handled  by 
infantry  auxiliaries. 

The  earthwork  tools  (shovels  and  picks)  of  this  model  are  handled 
with  difficulty  by  men  not  skilled  in  earthwork.  Again,  the  tactical 
situation,  or  the  state  of  the  ground,  does  not  always  permit  the  wagon 
to  be  brought  to  the  spot  where  the  tools  are  needed;  the  men  are 
then  obliged  to  carry  the  tools  for  a  considerable  distance,  together 
with  their  guns  and  knapsacks.  This  is  very  troublesome  and  un- 
practical. 

Finally,  are  these  earthwork  tools  well  suited  to  the  end  for  which 
they  are  employed?  They  usually  serve  only  for  the  construction  of 
shelter  trenches,  of  a  profile  analogous  to  the  simple  trench — that  is 
to  say,  requiring  about  two  hours  work  per  running  meter  for  an 
unskilled  laborer. 

Under  these  conditions,  portable  tools,  like  those  carried  by  the 
engineers,  would  generally  be  sufficient  for  such  work;  being  lighter, 
they  could  be  carried  attached  to  the  waist  belt,  and  with  equal  loads, 
more  could  be  carried  in  the  wagons. 

It  is  of  great  advantage  to  increase  the  number  of  tools  at  the  front. 
From  this  point  of  view,  it  would  be  of  advantage  to  give  each  sec- 
tion of  engineers  a  light  wagon,  carrying  as  many  tools  as  the  regu- 
lar engineer  wagon,  the  tools  being  lighter.  These  light  wagons 
would  be  drawn  by  two  horses.  The  heavy  advance  engineer  wagons 
would  be  done  away  with.   This  would  result  in  an  economy  in  teams. 

This  disposition  would  give  more  elasticity  to  the  employment  of 
the  company;  the  section,  which  is  the  true  unit  of  work,  would  be- 


come   independent,  having  always  its  tool  wagon  at  its  disposition. 

As  the  number  of  tools  with  the  advance  would  be  thus  increased 
without  increasing  the  means  of  transportation,  the  supplies  carried 
by  the  heavy  wagons  of  the  reserve  train  could  be  decreased  somewhat. 
A  number  of  heavy  wagons  loaded  with  heavy  tools  would  be  retained, 
for  more  important  earthwork,  such  as  the  construction  of  approaches 
to  military  bridges. 

To  sum  up,  up  to  the  present  time  our  tools  have  been  arranged  for 
seige  operations  and  not  for  field  operations. 

It  is  not  a  question  of  making  a  sweeping  change  in  existing  ar- 
rangements; the  considerations  above  set  forth  are  intended  merely  to 
indicate  the  direction  in  which  the  evolution  of  the  equipment 
should  progress,  by  applying  the  proper  means  to  the  desired  end. 

A.  DERANCOURT. 

Chef  de  bataillon  du  f^enie  brevete. 


APPENDEX  III. 

INFANTRY   INTRENCHING   TOOLS. 

The  portable  tools  of  the  infantry  comprise  spades,  picks,  mattocks 
and  axes. 

There  are  but  8  spades  in  each  infantry  company.  Now  the  light 
spade  is  a  tool  for  the  offensive;  it  is  the  only  one  that  enables  the 
foot  soldier  to  decrease  his  exposure  in  all  the  phases  of  the  comba^, 
when  stationary,  either  by  covering  himself  against  artillery  or  iti- 
fantry  fire,  or  by  firing  behind  slight  cover,  that  he  will  improve  with 
his  spade. 

The  hght  may  last  many  hours  (Saint  Privat.)  It  is  therefore 
necessary  that  the  soldier  should  be  able  to  intrench  himself,  and  it 
would  be  rational  to  furnish  each  man  with  a  light  spade. 

If  we  could  have  a  light  spade  for  every  two  men,  as  in  Germany, 
it  would  still  be  a  great  improvement. 

As,  to-day,  we  are  seeking  every  means  to  lighten  the  burden  of  the 
foot  soldier,  these  light  tools  could  be  carried  on  the  company  wagon. 
A  hundred  spades  would  replace  the  36  heavy  tools  that  are  now 
carried  in  this  wagon. 

When  an  engagement  appeared  probable,  the  tools  from  the  wagon 
would  be  distributed  to  the  men,  just  as  cartridges  are  now  distributed. 
This  tool  would  be   hung  from  the  belt,  so  as  to  be  always  at  hand. 

A.  DERANCOURT, 

Chef  de  bataillon  du  genie  brevete. 
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PREFACE. 


The  object  of  the  present  essay  is  not  a  general  study  comprising 
all  the  details  of  command,  instruction  and  administration  in  an 
Engineer  company.  We  desire  merely  to  convey  to  our  young  com- 
rades, who  may  be  called  upon  to  exercise  the  important  functions  of 
company  commander,  certain  observations  that  our  personal  expe" 
rience  has  suggested,  and  that  may  be  of  use  to  them  in  the  exercise 
of  their  command. 

We  have  been  obliged  to  enter  into  a  few  considerations  of  a 
rather  general  character.  At  the  present  time,  the  regiments  of 
Engineers  are  passing  through  a  true  period  of  transition.  Although 
instruction  in  the  ^^Schools"  has  been  a  thing  of  the  past  for  several 
years,  yet  the  instruction  by  company  is  not  universally  practiced. 
The  result  is  that  our  company  commanders  do  not  always  enjoy  the 
initiative  that  they  should  have,  and  that  some  of  our  methods  oi 
instruction,  although  conforming  to  the  regulations,  may  still  be 
regarded  as  experimental.  Thus  we  have  been  induced  to  discuss  the 
conditions  under  which  the  command  of  an  Engineer  company  should 
be  exercised,  as  well  as  such  modifications  in  the  present  methods  of 
instruction  should  be  rationally  introduced. 

We  have  deliberately  left  out  everything  that  relates  to  the  general 
organization  of  the  arm.  Taking  the  troops  as  they  are,  we  have 
striven  merely  to  discover  the  best  methods  to  be  employed  with  a 
view  to  their  preparation  for  war. 
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IMPRESSIONS  OF 
A  COMPANY  COMMANDER. 

PART  L 

INTRODUCTION. 

The  company,  troop  or  battery  constitutes  a  unit  of  command,  the 
effective  strength  of  which  is  sufficiently  small  to  enable  its  chief 
to  know  all  his  subordinates  intimately,  and  at  the  same  time  suffici- 
ently large  to  require  that  its  command  should  be  instructed  to  an 
officer  whose  rank  and  experience  will  enable  him  to  regulate  all  the 
details  of  the  command,  instruction  and  administration  of  his  unit. 

The  importance  that  is  attached  to  the  office  of  company,  troop,  or 
battery  commander,  even  in  the  regulations,  is  thus  easily  understood. 
This  applies  evidently  to  the  Engineers  as  well  as  to  the  other  arms 
of  the  service. 

What  is,  or  rather  what  should  be,  a  company  commander,  in  a 
regiment  of  Engineers? 

On  mobilization,  and  even  during  the  autumn  maneuvers,  the  cap- 
tains commanding  Engineer  companies  become,  for  the  most  part,  on 
a  small  scale,  chiefs  of  seperate  units.  While  those  commanding  the 
companies  attached  to  army  corps  are  subordinate  to  the  Chief  Engi- 
neers of  the  army  corps,  those  commanding  the  divisional  companies,* 

*In  each  of  the  20  army  corps  in  the  French  Army  there  is  a  corresponding  bat- 
talion of  Engineers  which  has  the  same  number,  and  which  joins  its  army  corps  in 
case  of  mobilization. 

This  battalion  furnishes  one  company  to  each  division  of  infantry,  and  one  company 
to  the  headquarters  of  the  army  corps. 

The  4th  companies  of  battalions  would  be  attached  to  the  large  engineer  parks  of 
armies  or  be  employed  in  the  fortresses. 

In  time  of  peace  the  battalions  of  Engineers  are  concentrated  at  the  regimental 
headquarters,  which  are  as  follows: 

1st  and  5th  regiments,  Versailles;  2d,  Montpellier;  3d,  Arras;  4th,  Grenoble;  6th, 
Angers;  and  7th,  Avignon. 


which  are  in  the  greater  number,  are  directly  under  the  orders  of  the 
Division  Commander.  Although  the  number  of  men  under  their 
orders  is  inconsiderable,  yet,  the  salvation  of  the  division  to  which 
they  are  attached,  or  the  success  of  the  operations,  may  depend  on  the 
manner  in  which  they  execute  the  mission  intrusted  to  them.  This 
will  be  the  case,  for  example,  when  the  company  is  charged  with  rap- 
idly preparing  for  the  passage  of  a  stream  that  the  division  must  cross, 
either  to  march  upon  the  enemy  or  to  escape  his  grasp;  or,  in  a  re- 
treat, when  it  is  a  question  of  destroying  some  structure  necessary 
to  the  enemy's  pursuit.  On  the  battlefield  orders  will  not  always 
arrive  in  time,  and  officers  of  Engineers  will  often  be  obliged  to  uti- 
lize, on   their  own  responsibility,  the  resources   at  their  disposal,  in 

order  to  provide  for  the  passage  of  a  stream,  to  create  hasty  points  of 
support,  etc. 

These  officers  should  possess,  therefore,  in  addition  to  a  thoroughly 
developed  professional  education,  a  vigilant  spirit  of  initiative,  and  a 
decision  of  character  that  will  permit  them  to  act  without  hesitation 
when  the  circumstances  require  it.  These  qualities  are  even  more 
necessary  in  the  Engineers  than  in  the  other  branches  of  the  service, 
with  the  exception  of  the  cavalry;  for  in  the  other  branches  superior 
officers  are  at  hand  to  rectify  the  mistakes  committed,  or  to  direct  per- 
sonally those  subordinates  who  appear  to  be  going  wrong. 

It  appears  evident,  therefore,  that  the  company  commanders  in  the 
Engineer  regiments  should  enjoy  the  greatest  latitude  in  the  com- 
mand and  instruction  of  their  units.  In  addition  to  the  certain 
benefit  to  the  discipline  and  instruction  of  the  men  that  results  from 
such  independence,  it  is  unquestionably  the  })est  means  of  developing 
in  the  officers  themselves,  the  spirit  of  initiative,  decision,  and  pro- 
fessional knowledge. 

If,  however,  we  examine  the  facts  of  the  case,  we  find  that  the 
introduction  of  new  ideas,  in  regard  to  command  and  instruction, 
appears  to  be  more  difficult  in  the  Engineers  than  elsewhere. 

As  regards  instruction,  this  may  result  partially  from  the  fact  that, 
although  the  ^^ School"  no  longer  has  charge  of  the  instruction  of 
the  troops,  yet  there  remains  in  the  regiments,  no  doubt  on  account 
of  tradition,  a  tendency  to  centralize  excessively  everything  pertaining 
to  instruction. 

In  the  eyes  of  certain  officers  such  a  method  in  command  and  in- 
struction is  justified  by  the  two  following  considerations: 

(1)     As  the. technical  instruction  necessitates  the   employment   of 


material  which  is  common  to  the  whole  regiment,  it  is  necessary  to 
place  the  various  portions  of  this  material  at  the  desposal  of  each 
of  the  companies  in  succession,  and  on  this  account  to  limit  each  to 
a  stipulated  time. 

(2)  The  majority  of  officers  of  Engineers  pass  the  greater  part  of 
their  career  in  the  special  staff  of  the  army.  When  they  return  to 
the  regiment,  they  must  post  themselves  on  the  methods  of  instruc- 
tion, which  may  be  new  to  them,  and  they  must  also  reacquire 
soldierly  habits.  As  some  inexperience  on  their  part  is  to  be  feared, 
it  is  thought  necessary  to  maintain  a  close  supervision  over  their 
action  in  the  exercise  of  command  and  in  the  instruction  of  their 
men. 

Doubtless  the  distribution  of  the  material  among  the  companies 
compels  some  restriction  as  to  the  employment  of  time,  but  it  does 
not  seem  necessary  to  go  as  far  as  is  generally  done,  by  dividing  the 
area  of  the  polygon  into  as  many  ^ ^trenches"  as  there  are  different 
schools,  and  by  devoting  the  same  number  of  drills  in  each  company 
to  the  same  kind  of  work. 

There  are  many  causes  which  prevent  all  the  companies  from  con- 
veniently employing  their  time  in  an  identical  manner.  One  of  the 
most  frequent  of  these  arises  from  periods  of  bad  weather,  which, 
occuring  during  the  whole  or  a  part  of  the  time  allowed  for  a 
^ ^School,"  make  a  certain  number  of  supplementary  drills  indispen- 
sible.     It  is  impossible  to  conduct  these  if  such  a  system  is  employed. 

Again,  the  individual  members  of  the  company  do  not  require  the 
same  amount  of  drill  in  the  various  schools  of  instruction.  Take 
for  example  a  company  which  has  received  in  its  contigent  of  re- 
cruits a  number  of  quarrymen,  excavators,  or  miners,  who  are,  on 
account  of  their  trade,  perfectly  familiar  with  the  various  kinds  of 
earth  work.  As  we  shall  show  later,  the  training  of  the  sapper  in 
this  kind  of  work  must  be  considered  as  an  essential  part  of  his  in- 
struction. It  is,  therefore,  logical  to  divide  the  company  into  two 
parts.  The  first  will  include  the  men  who,  before  their  enlistment, 
were  skilled  in  handling  the  pick  and  shovel.  It  is  sufficient  to 
teach  these  men  the  posting  of  the  workmen,  the  distribution  of  the 
tools,  and  the  trace  and  profile  of  the  various  trenches  in  the  regula- 
tions, and  to  have  them  throw  up  once  or  twice  each  style  of 
intrenchment.  The  second  part  will  include  those  men  who  have 
never  touched  a  shovel  or  pick  before  their  arrival  in  the  regiment, 
and  who  must  be  subjected  to  methodical  training.     These  will  take 


part,  of  course,  in  the  exercises  of  the  whole  company  in  battle  for- 
mation, but  the  greater  part  of  their  instruction  will  consist  of  a 
number  of  progressive  drills  in  excavation,  to  harden  and  train  the 
muscles  of  the  weaker  and  clumsier  men.  Those  who  are  excavators 
by  trade,  and  who  would  derive  no  benefit  whatever  from  these  exer- 
cises, will  employ  their  time  more  usefully  in  other  portions  of  the 
course  of  instruction.  In  case  of  necessity,  they  may  be  even  employed 
on  the  details  of  guard  and  fatigue  on  those  particular  days  in  order 
to  permit  those  that  are  most  greatly  in  need  of  it  to  be  present  at  the 
excavation  exercises. 

As  each  captain  is  best  acquainted  with  the  progress  of  his  company 
in  the  various  drills,  and  with  the  special  aptitude  of  his  subord- 
inates, he  should  be  required  only  to  complete  the  various  portions  of 
the  course  of  instruction  within  the  time  fixed  by  the  commanding 
officer.  The  division  of  the  time  should  be  regulated  by  him,  under 
the  supervision  of  his  battalion  commander.  Each  battalion  should 
be  alloted  the  different  classes  of  material,  between  certain  dates. 
The  battalion  commander  should,  in  turn,  place  various  portions  of 
this  material  at  the  disposal  of  captains,  for  stipulated  periods.  The 
number  of  hours  that  the  company  commanders  would  devote  to  each 
kind  of  drill  would  not- be  obligatory.  There  would  be  a  limit  to 
the  time  that  he  could  devote  to  each,  but  if  the  men  were  sufficiently 
instructed  in  less  time  he  would  not  be  required  to  continue  the  drill 
for  a  longer  period.  He  would  in  such  cases  report  the  progress  of 
his  company  to  the  battalion  commander, who  would  authorize  him  to 
employ  the  remainder  of  the  time  in  drills  which  had  been  taken  up 
previously,  but  in  which  his  company  was  not  sufficiently  instructed; 
or,  if  the  necessary  material  for  such  drills  were  not  available,  in 
field  exercises,  too  many  of  which  can  never  be  conducted. 

Let  us  now  examine  the  argument  in  regard  to  the  inexperience 
of  the  officers,  and  see  what  conclusions  may  be  drawn  from  it. 

It  is  certain  that  a  captain  returning  to  the  regiment  after  eight  or 
ten  years*  service  in  the  special  staff  will  find  many  changes  in  the  drill 
regulations,  and  in  technical  instruction  and  administration.  He 
must  therefore  learn  many  things  over  again  and  may  be  expected,  at 
first,  to  show  some  hesitation  in  the  execution  of  his  duties. 

Thus  ^^brushing  up**  is  necessary.  It  should  be  facilitated  in  every 
way,  in  order  that  it  may  be  speedily  and  completely  attained.  The 
most  efficacious  means  to  this  end,  surely,  is  to  give  the  officer  all  the 
initiative  compatible  with  his  position.     If   he  makes  mistakes,  his 


superiors  are  at  hand  to  correct  them  before  grave  consequences  result. 
To  restrict  an  officer  in  his  responsibility  and  to  deprive  him  of  initia- 
tive, can  only  defeat  the  end  to  be  attained.  Such  a  course  is  no 
more  than  a  palliative.  It  can  do  no  more  than  produce  a  dangerous 
stage  effect,  by  allowing  the  regiment  to  present  a  good  appearance 
at  inspection,  without  the  training  and  discipline  necessary  for  ser- 
vice in  the  field.  The  truly  important  point  is  to  secure  efficient 
command  of  the  companies  when  the  new  men  received  at  mobi- 
lization have  broken  the  correct  allignment  of  the  barrack  yard,  and 
when  they  have  left  the  orderly  rooms  and  offices  of  the  garrison,  and 
are  scattered  in  the  fortifications,  and  in  the  army  corps  and  divisions. 
What  cohesion  and  discipline  will  these  companies  have  if  their 
captains  have  been  deprived  of  active  and  full  command? 

Should  we  suppose  that  after  they  have  devoted  their  time  to.  a 
serious  study  of  the  regulations,  and  after  they  have  received  from 
their  commanding  officers  precise  but  broad  instructions,  indicating 
to  them  the  object  to  be  attained,  the  time  to  be  employed  for  that 
purpose,  and  if  necessary  the  main  outlines  of  the  methods  to  be  fol- 
lowed— should  we  suppose  that  the  majority  of  Engineer  officers  are 
unequal  to  making  excellent  Engineers,  capable  of  doing  credit  to 
.their  companies  and  regiments  out  of  the  men  that  the  annual  con- 
scription places  in  their  hands?  The  contrary  is  certainly  the  case. 
If  from  the  standpoint  of  military  routine,  we  have  observed  a  few 
sins  of  omission  in  some  who  are  excellent  officers  in  other  respects, 
such  a  condition  results  partly,  no  doubt,  from  the  multiplicity  of 
their  duties,  but  chiefly  from  the  fact  that,  during  their  service  with 
their  regiments,  their  opportunities  for  acting  on  their  own  responsi- 
bility have  been  by  far  too  few. 

We  repeat  therefore,  that  in  order  to  develop  in  our  Engineer 
company  commanders  both  the  professional  knowledge  and  the  decis- 
ion of  character  necessary  in  the  field,  the  only  proper  method  is  to 
give  them  in  peace  the  greatest  possible  responsibility  in  the  command 
and  instruction  of  their  companies. 

More  than  once  in  this  essay  we  shall  be  brought  back  to  the  fact 
that  in  time  of  war  the  majority  of  the  company  commanders  of 
Engineer  troops  must,  in  technical  matters,  act  on  their  own  initiative. 
They  must  therefore,  in  time  of  peace,  be  trained  to  depend  on 
their  own  resources.  In  our  opinion  this  is  the  controlling  idea 
which  should  govern  their  preparation  for  war. 

Besides,  it  is  very  clear  that  it  is  out  of  the  question  to  pursue  a 


uniform  course  with  regard  to  all  officers.  If,  along  with  company 
commanders  who  are  vigorous,  intelligent  and  progressive,  there  may  be 
found  some  rather  below  the  mark,  it  is  the  duty  of  their  immediate 
superiors,  their  battalion  commanders,  to  guard  against  the  disadvan- 
tages resulting  from  any  failings  in  their  subordinates,  and,  if  possible, 
to  eliminate  the  failings,  or  at  least  to  diminish  them.  Thus  they 
will  guide  with  a  tighter  rein  those  who  betray  too  much  inexperience. 
They  will  stimulate  those  who  err  through  laxity.  Such  is  in  our 
opinion,  the  essential  functions  of  the  battalion  commanders  of 
Engineer  regiments,  the  battalions  of  which  do  not  exist  as  war  units, 
as  they  must  distribute  their  companies  on  mobilization  among  the 
fortifications  and  the  army  corps  and  divisions. 

COMMAND. 

DISCIPLINE. 

^^Disicpline  is  a  virtue  which  impels  us  to  carry  into  effect  the 
intentions  of  our  chief,  through  a  sense  of  duty  and  of  the  general 
welfare,  by  devoting  to  this  end  the  whole  physical,  moral  and 
intelectual  energy  of  which  we  are  capable."* 

Discipline,  as  it  should  be  understood  in  modern  armies,  seems  to 
be  very  precisely  defined  in  this  sentence. 

What  are  the  means  that  will  enable  us  to  obtain  it;  and  first  of 
all,  what  role,  and  how  much  importance  should  be  assigned  to  pun- 
ishments? 

Always  more  or  less  humiliating  for  those  who  undergo  them, 
measures  of  severity  can  neither  inspire  nor  develope  that  active  devo- 
tion for  one's  immediate  chief,  which  is  the  essence  of  discipline  as 
just  defined.  Punishments  may  prevent  the  commission  of  offences, 
but  are  powerless  to  implant  the  desire  to  do  well, — which  is  the 
essential  aim  of  our  efforts. 

Punishments,  in  our  opinion,  are  included  for  the  greater  part  in 
two  distinct  classes,  corresponding  to  entirely  different  necessities. 
Firstly,  there  are  light  punishments,  such  as  extra  fatigue,  or  one  or 
two  days*  confinement,  which  provide  a  means  for  *  ^breaking  in"  a 
recruit  and  enable  us  to  stimulate  indolent  natures,  inclined  through 
laxity  to  neglect  part  of  their  duty.  Secondly,  there  are  the  more 
rigorous  measures,  including  transfer  to  the  disciplinary  companies, 
and  trial  by  court  martial,  which  are  necessary  in   the   case   of   those 


***Infantry,"  by  General  Bounal. 


refractionary  individuals  who  have  failed  to  respond  to  all  appeals  to 
their  good  sentiments,  and  whose  grave  and  repeated  offences  must  be 
the  object  of  stern  repression. 

With  these  exceptions,  punishments  may  and  should  be  reduced  to  a 
minimum,  for  it  is  very  often  expedient  to  show  indulgence  to  men 
who,  ordinarily  perfectly  amendable  to  discipline,  have  yielded  to 
some  short  lived  weakness. 

Herein  lies  precisely  one  of  the  greatest  means  of  action  of  the 
company  commander,  and  in  this  connection,  nothing  is  more  detri- 
n]ental  than  the  schedules  of  punishments  which  commanding  officers 
feel  called  upon  to  impose. 

In  such  matters  the  tact  and  experience  of  each  company  comman- 
der are  the  best  guides.  We  think  it  our  duty,  however,  to  formulate 
the  few  following  remarks,  which  may  be  useful  to  young  officers. 

When  one  allows  any  offense  whatsoever  to  pass  unpunished,  it  is 
nevertheless  essential  to  take  notice  of  it,  often  by  but  a  simplesign, 
without  which  the  deliquent  might  think  himself  permitted  to  do  the 
same  thing  again,  or  would  conclude  that  his  chief  had  not  noticed 
it;  facts  which,  in  the  long  run,  would  be  damaging  to  the  officers 
authority.  This  observation  must  be  made,  should  the  case  occur, 
in  terms  to  make  the  man  understand  clearly,  that  if  he  is  not  pun- 
ished, it  is  on  account  of  his  habitual  good  conduct,  and  because  it 
is  considered  an  offense  that  will  never  be  repeated.  Such  a  method 
applied  with  tact,  will  often  contribute  more  than  a  punishment  to 
the  better  discipline  of  the  soldier,  by  attaching  him  more  firmly  to 
his  chief. 

The  only  way  to  obtain  a  faithful  performance  of  duty  is  to  make 
the  men  thoroughly  understand  what  is  required  of  them  and  to  exer- 
cise close  supervision  over  all  details  during  their  first  days  of  serivce. 
This  principle,  so  evidently  necessary  that  it  may  appear  useless  to 
formulate  it,  is  nevertheless  very  frequently  neglected.  Directions 
are  given  incompletely,  without  the  superior's  making  sure  that  they 
have  been  fully  understood,  or  are  even  not  given  at  all,  and  the  man 
is  punished  because  they  are  unexecuted  or  executed  badly.  Or  again, 
after  orders  are  properly  given  and  well  understood,  supervision  is  not 
exercised,  men  relax  little  by  little,  and  at  last  become  utterly 
neglectful.  Punishments  rain  down  upon  the  delinquents,  but  it  is 
too  late;  the  evil  bent  is  formed,  and  the  greatest  culprits. are  the 
chiefs,  who  have  taken  no  notice  of  the  first  slips,  as  might  have  been 
done  by  simple  observations.     This  explains  why  the  best  disciplined 
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organizations  are  generally  those  in  which  punishments  are  the  least. 

These  considerations  are  of  supreme  importance  in  the  training  of 
recruits  during  the  period  immediately  subsequent  to  their  enlistment. 
We  shall  have  occasion  later  to  recur  to  this  matter,  in  speaking  of 
the  arrival  of  young  recruits  in  the  company. 

It  is  therefore  unquestionable  that  punishments,  considered  as  a 
necessary  evil,  play  only  a  secondary  part  in  the  establishment  and 
maintenance  of  discipline  as  it  should  be  understood.  The  essen- 
tial elements  which  contribute  to  discipline,  correspond  to  three 
difierent  classes  of  ideas. 

(a)  The  ability  of  both  officers  and  soldiers^  the  consciousness  of 
which  gives  the  man  confidence  in  his  superiors,  in  his  comrades, 
and  in  himself. 

{h)  Moral  education y  X.O  develop  in  the  soldier  patriotism,  devo- 
tion to  the  flag,  and  the  sense  of  duty. 

(f)  The  solicitude  of  the  officer  for  the  material  and  moral  welfare  of 
his  men. 

Let  us  examine  these  in  succession. 

{a)  The  ability  of  both  officers  and  soldiers, — The  soldier,  to  be  truly 
the  instrument  of  his  chief,  must  be  conscious  of  a  superiority  in  the 
latter,  making  him  worthy  in  all  respects  of  the  authority  with  which 
he  is  vested.  An  inefficient  officer  may  by  the  means  of  punishments 
command  the  obedience  of  his  men,  but  will  never  have  their  confi- 
dence. Young  officers  should  be  thoroughly  convinced  that,  by 
developing  their  professional  ability,  they  will  not  only  qualify  them- 
selves the  better  for  the  proper  exercise  of  the  functions  of  their  grade, 
but  will  also  greatly  increase  their  control  over  their  subordinates. 

But  it  is  not  only  the  instruction  of  the  officers  that  is  important 
from  this  standpoint;  the  instruction  of  the  men,  down  to  the  lowest 
private,  when  it  is  well  executed,  induces  reciprocal  confidence 
among  all  the  elements  of  the  unit.  The  moral  worth  of  each  indi- 
vidual soldier  produces  the  same  effect.  From  this  confidence  of  all 
with  regard  to  all,  there  results  a  firm  cohesion,  which  forms  the 
most  invaluable  of  qualities  for  a  company  in  the  field. 

From  these  qualities  also  springs  the  esprit  de  corps,  an  excellent 
thing  in  itself,  provided  that  it  be  not  exaggerated,  and  that  the 
consciousness  of  the  merits  of  one's  own  arm  be  not  combined  with 
a  scorn  for  all  others.  The  consequences  of  such  a  condition  maybe, 
as  is  unfortunately  sometimes  the  case,  that  soldiers  who  are  entirely 
devoted  to  their  own  officers  show   themselves  much  less  disciplined 


when  they  are  placed,    either  alone   or   in   small   parties,    under  the 
orders  of  officers  of  other  arms. 

The  comradeship  of  arms,  which  within  a  few  years  has  made  such 
great  progress  in  our  corps  of  officers,  should,  to  receive  its  full  de- 
velopment, extend  to  the  men.  Even  more,  perhaps,  than  for  the 
soldier  of  other  arms,  this  quality  is  necessary  for  Engineers,  sum- 
moned as  they  often  are,  in  small  detachments,  to  aid  troops  of  other 
arms.  Moral  education,  tending  to  develop  in  the  man  the  most  lofty 
sentiments,  pemit  us  to  impress  upon  the  soldier  the  necessity  for 
mutual  devotion  in  all  ranks  of  the  army;  and  from  this  point  of 
view  its  most  useful  complement  will  be  found  in  grand  and  garrison 
maneuvres,  and  in  general  in  all  opportunities  which  should  be  made 
as  numerous  as  possible,  for  combined  operations  of  Engineer  troops 
with  detachments  of  other  arms. 

(b)  Moral  education. — The  daily  routine  of  duty  furnishes  the 
captain  with  the  means  of  acting,  to  a  certain  extent,  upon  the  moral 
well-being  of  his  subordinates.  But  this  educational  function  should 
not  be  confined  to  these  limits.  It  is  not  enough,  indeed  to  limber 
and  strengthen  the  body  of  the  soldier;  to  teach  him  to  handle  the 
arms  and  tools  he  will  use  in  war;  to  obtain  precision  in  the  execu- 
tion of  the  daily  routine  in  time  of  peace;  it  is  also  and  especially 
necessary,  as  far  as  the  nature  of  each  individual  will  admit,  to  de- 
velop in  him  moral  qualities  of  the  very  highest  order,  the  absolute 
devotion  to  the  fatherland  and  to  his  flag,  and  the  spirit  of  abnegation 
which  impels  the  soldier  to  sacrifice  his  life  without  hesitation  when 
the  interests  of  his  country  require. 

To  this  end  the  captain  will  assemble  the  whole  company  from  time 
to  time,  and  will  endeavor  to  impress  upon  his  men  the  nature  and 
importance  of  their  duty  to  their  country.  Some  officers  hesitate  to 
do  this,  believing  that  they  are  not  gifted  with  sufficient  fluency  of 
speech.  Let  such  men  lay  aside  all  apprehension.  It  is  not  a 
question  of  delivering  a  philosophical  dissertation,  for  this  would  be 
incomprehensible  to  a  majority  of  the  men.  In  the  midst  of  Europe  in 
arms,  the  necessity,  more  imperative  than  ever  at  the  present  day, 
for  the  complete  devotion  of  every  Frenchmen  to  his  country  should 
be  briefly  discussed,  and  an  elementary  history  of  France,  and  especially 
of  our  own  times,  should  be  given  to  the  soldier, — facts  which  will 
indicate  our  probable  enemies,  which  will  remind  him  how  Germany 
prepared  and  conducted  the  War  of  1870,  and  which  will  impress 
upon   him  the  obligation  for  all  Frenchmen,  if  they  are  unwilling  to 
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fall    into   decadence,    to   reestablish  some   day  the    integrity  of    the 
territory  of  the  fatherland. 

No  abstractions  should  be  indulged  in  during  these  familiar  con- 
versations; the  anniversary  of  a  battle  taken  part  in  by  the  company, 
an  act  of  devotion  performed  by  some  soldier  of  the  regiment,  in  a 
general  way  every  incident  supplying  a  theme  for  an  excursion  which 
may  touch  the  heart  and  imagination  of  the  soldier,  will  give  the 
captain  opportunity  for  a  brief  discussion,  in  which  the  lesson  or 
example  to  be  drawn  by  each  man  will  be  made  plain.  It  is  not 
necessary  to  be  an  orator  to  do  this.  In  such  matters  the  officer  has  • 
only  to  let  his  heart  speak;  this  will  be  his  surest  way  of  touching  the 
hearts  of  his  men.  Let  those  officers  try  it  who  have  not  thought  it 
their  duty  hitherto  to  employ  this  method  of  education.  To  be  con- 
vinced of  its  efficacy,  it  will  be  enough  to  see  the  faces  of  the  men 
listening  to  their  captain,  when  he  is  explaining  one  of  those  ques- 
tions which  mean  life  or  death,  or  at  least  incontestable  greatness 
or  a  irreparable  decadence,  to  a  great  nation  like  France. 

(c)  The  material  and  moral  welfare  of  the  soldier, — The  regulations 
prescribe  that  all  officers,  of  all  grades  whatsoever,  shall  take  the  most 
solicitious  concern  in  everything  connected  with  the  material  needs 
of  the  soldier.  In  the  absence  of  any  other  reason,  these  instructions 
would  be  justified  by  the  evident  fact  that  the  physical  effort  that  may 
be  demanded  of  the  man,  and  his  resistance  to  all  kinds  of  fatigue, 
bear  a  direct  ratio  to  the  extent  to  which  the  body  is  maintained  in 
vigor  and  health.  But  this  material  result  is  not  the  only  one  obtained 
by  an  officer  truly  anxious  for  the  welfare  of  his  subordinates.  It  is 
clear,  indeed,  that  since  the  physical  reacts  upon  the  moral  being,  the 
later  will  be  so  much  the  better  for  the  soldier's  more  vigorous  and 
healthy  condition;  but  there  is  another  consequence  equally  deserving 
our  attention.  The  feeling  that  his  chief  is  concerned  in  his  welfare 
exerts  an  excellent  influence  on  the  man's  state  of  mind;  nothing  is 
more  depressing  to  a  company  on  the  contrary  than  to  perceive  that 
its  commanding  officer  lacks  interest  in  its  material  needs. 

The  moral  welfare  of  the  soldier  demands  equally  our  care.  To 
make  the  recruit,  unaccustomed  to  the  new  element  in  which  he  has 
to  live,  feel  on  all  sides  the  sympathy  of  his  chiefs  and  of  his  comrades; 
to  take  care  that  the  non-commissioned  officers  show  moderation  as 
well  as  firmness  in  the  exercise  of  their  authority;  to  repress  extra- 
vagant language  and  harsh  words,  which  merely  irritate  the  victims 
against   their  superiors;   and    in   general,  to  spare   the   soldier  every 
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useless  shock — all  these  contribute  to  the  establishment  of  good 
discipline,  and  ensure  the  officers  not  only  the  respect  and  obedience, 
but  also  the  sympathy  of  their  subordinates.  A  mark  of  solicitude, 
a  cheap  attention  for  the  officer  who  gives  it,  often  ensures  the  deep 
attachment  of  the  soldier  concerned,  during  his  whole  service,  and  in 
years  to  come.  It  may  be  a  favor  to  a  man  on  the  way  to  a  sick  . 
parent,  a  visit  to  the  hospital  or  to  the  infirmary,  or  even  less,  some 
mere  trifle, [but  to  the  soldier  it  is  proof  that  his  chief  takes  an  inter- 
est in  him. 

OFFICERS. 

A  very  interesting  and  sometimes  a  very  delicate  part  of  the 
functions  of  the  company  commander  is  his  conduct  to^vard  his 
subaltern  officers. 

A  young  officer  graduates  from  Fontainebleau  or  Versailles;  he 
joins  the  regiment  with  a  good  theoretical  education,  but  is  lacking 
the  practical  part  of  his  profession.  In  order  to  become  a  good  company 
officer,  with  all  the  authority  that  comes  from  sterling  professional 
merit  and  a  profound  knowledge  of  men,  he  has  much  experience  to 
gain.  The  importance,  therefore,  of  his  first  impressions  and  the 
great  influence  of  his  first  immediate  chief,  his  first  company  com- 
mander, may  be  readily  conceived.  The  greatest  concern  for  his 
lieutenants,  and  particularly  for  the  recent  graduates,  the  first  steps 
of  whose  official  career  he  should  guide  with  all  possible  solicitude 
and  tact,  should  therefore  be  an  essential  duty  of  the  captain. 

Doubtless  the  captain  is  not  and  should  not  be  the  only  officer  to 
direct  and  instruct  the  lieutenants  under  him;  the  field  officers  and 
the  colonel  especially,  participate  to  a  great  and  even  a  preponderating 
extent.  We  often  hear,  ^^Like  colonel,  like  regiment,**  which 
amounts' to  saying,  from  our  present  point  of  view  '^Like  colonel,  like 
corps  of  officers."  Now  the  young  lieutenant  is  easily  affected  by 
the  new  environment  in  which  he  is  called  to  live.  But  although 
thus  limited,  the  captain's  task  is  important  enough  to  demand  his 
care. 

We  have  striven  to  prove  that  the  greatest  initiative  possible 
should  be  left  to  the  company  commander;  the  same  principle  will 
guide  this  officer  in  his  dealings  with  his  subordinates  and  especially 
with  his  lieutenants. 

Of  course  the  degree  of  initiative  left  to  the  latter  should  be 
carefully  proportioned  to  their  degree  of  experience;  however,  unless 


12 

the   incompetency  of  an  officer  is  apparent,  a  company  commander 
should  be  guided  by  the  two  following  rules: 

(a)  To  reduce  orders  and  instructions  to  the  least  strictly  neces- 
sary, and  for  this  reason,  never  to  prescribe  details  that  can  be 
regulated  by  a  lieutenant. 

(b )  Orders  once  given,  to  interfere  in  the  execution  thereof 
only  if  he  foresees  that  the  subordinate  will  fail  to  accomplish 
his  object.  If  the  result  of  the  first  measures  taken  will  be 
merely  a  waste  of  time  or  some  similiar  inconvenience,  the 
captain  should  allow  him  to  continue  the  course  adopted. 
When  the  work  or  exercise  is  finished,  he  will  explain  to  the 
officer  that  another  method  would  have  efiected  a  saving  of 
time,  of  personnel  or  material.  The  lesson  will  thus  be  much 
more  profitable. 

This  rule  does  not  apply,  of  course,  when  the  company  is 
taking  part  in  combined  maneuvers. 

When  the  captain  makes  a  decision  of  importance  in  regard  to  the 
discipline,  instruction,  or  administration  of  the  company,  it  will 
generally  be  advantageous  to  acquaint  his  lieutenants  with  the  reasons 
which  have  influenced  him  in  making  it.  By  taking  this  course,  not 
only  will  he  qualify  them  for  their  service  as  company  commanders,  but 
he  will  post  them  thoroughly  as  to  his  views  on  various  matters  of  duty. 
In  this  way  he  obtains  the  invaluable  result  that,  if  he  is  absent  or  not 
available,  these  officers  will  act,  if  not  exactly  as  he  himself  would 
have  acted,  at  least  in  a  manner  generally  conformable  to  his  intentions. 

The  performance  of  duty  is  more  precise  and  enthusiastic  as  it  is 
easier  and  more  agreeable,  and  a  captain  who  endeavors  to  spare  his 
lieutenants  useless  drudgery  may  on  this  account  be  more  exacting  in 
the  various  duties  that  result  in  useful  ends. 

We  may  add,  that  a  captain  really  worthy  of  the  functions  devolving 
upon  him  will  find  it  profitable  to  treat  his  subalterns  as  comrades. 
The  captains  who  keep  their  lieutenants  at  a  distance  are  often  officers, 
who,  conscious  of  their  inferiority,  fear  to  compromise  their  authority 
by  allowing  their  subordinates  to  become  too  well  acquainted  with 
them.  Such  captains  are  only  to  be  pitied;  but  those  who  for  any 
other  reason  think  it  their  duty  to  act  in  such  a  manner  will  surely 
gain  by  changing  their  methods.  If  their  subordinates  are  taken 
further  into  their  confidence,  they  will  acquire  more  assurance  in  the 
routine  of  duty;  the  ideas  and  intentions  of  the  chief  being  well 
known  to  all,  duties  will  be  performed  more  readily,  without  any  of 
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the  friction  that  too  frequently  occurs  in  the  units  where  cohesion  is 
lacking,  because  the  chiefs  have  been  unable  to  establish  unrestrained 
relations  with  their  subordinates. 

It  is  hardly  necessary  to  say  that  the  captain's  good  example,  the 
most  scrupulous  precision  on  his  part  in  the  performance  of  every 
duty,  is  the  best  means  at  his  disposal  to  impress  the  sense  of  duty 
vividly  upon  his  young  subalterns. 

The  instruction  proper,  of  his  lieutenants,  should  consist  almost 
entirely  of  practical  exercises,  and  the  daily  routine  is  from  this 
stand-point  the  best  of  schools.  There  is,  however,  a  portion  of  this 
instruction  to  which  we  think  we  should  draw  attention,  for  it  is 
generally,  in  our  opinion,  not  sufficiently  developed.  This  is  a 
knowledge  of  other  arms  and  of  general  tactics.  Everybody  agrees  that 
whether  an  officer  belongs  to  the  infantry,  cavalry,  artillery  or  Engi- 
neers, he  is  but  half  formed  if  he  is  insufficiently  acquainted  with  the 
other  arms.  This  knowledge  is  required  on  account  of  the  aid  that 
the  various  elements  of  the  army  should  give  each  other  on  the 
battlefield. 

It  must  be  observed  that,  except  in  the  rare  cases  where  they  are 
utilized  as  infantry,  the  mission  of  Engineer  troops  in  battle  always 
consists  in  preparing  or  facilitating  the  action  of  one  or  several  of 
the  other  arms.  On  the  other  hand,  during  an  action,  as  we  shall 
see  later  in  speaking  of  technical  instruction.  Engineer  officers  should 
be  at  all  times  able  to  grasp  the  situation,  in  order  to  seize  without 
hesitation  the  opportunities  that  enable  them  to  employ,  on  their  own 
initiative,  the  personnel  under  their  orders.  We  may  conclude  from 
these  two  considerations,  especially  if  we  bear  in  mind  that  no  inter- 
mediary exists  between  the  division  commander  and  the  captain  of 
the  divisional  Engineer  company,  that,  of  all  arms,  the  Engineers 
stand  most  in  need  of  thorough  instruction,  both  as  regards  tactics 
in  general,  and  the  special  tactics  of  each  arm  and  particularly  of  the 
infantry  and  artillery. 

Besides,  if  we  may  judge  from  what  happens  ordinarily  during 
grand  maneuvers,  the  captain  of  the  divisional  company  will  as  a  rule 
accompany  the  division  commander  in  the  field,  and  the  company 
may  be  left  in  command  of  a  low  ranking  lieutenant.  This  will 
cause  no  great  trouble  as  long  as  the  company  has  nothing  to  do  but 
to  march  in  its  place  in  the  column.  But  if  an  action  becomes  im- 
minent, and  the  captain  has  been  sent  on  a  reconnaissance  or  is 
prevented    by    some   other  reason    from    immediately    rejoining    his 
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company,  the  task  of  guiding  the  company  in  the  midst  of  troops  of 
all  arms,  and  of  making  important  decisions  on  points  that  come  up 
from  time  to  time,  will  fall  on  the  lieutenant. 

One  can  not,  therefore,  begin  too  soon  to  develop  practically,  as  far 
as  possible,  the  tactical  instruction  of  young  officers.  Reconnais- 
sances, exercises  on  the  map  with  both  sides  represented,  maneuvers 
of  all  sorts,  will,  for  this  reason  be  of  the  greatest  profit  to  them. 

THE  NON-COMMISSIONED  OFFICERS. 

The  part  played  by  the  sergeants  of  a  company  is  of  great  impor- 
tance. They  are  the  indispensable  auxiliaries  of  the  officers  in  all 
the  details  of  military  duty,  and  its  proper  execution  is  thus  dependent, 
in  great  part,  on  their  efficiency. 

In  permanent  contact  with  the  men,  they  exercise  an  immediate 
influence  over  them;  their  esprit  de  corpSy  and  their  manner  of  perform- 
ing their  duty,  has  consequently,  a  considerable  effect  on  the  company 
as  a  whole,  and  the  greatest  care  of  the  captain  should  be  to  have  a 
good  body  of  non-commissioned  officers.  The  adoption  of  the  three- 
year  service,  by  bringing  about  a  much  more  frequent  renewal  of  this 
grade,  has  rendered  the  task  of  the  company  commander  much  more 
difficult.  Formerly,  when  the  five-year  service  was  in  force,  each 
year,  at  the  release  of  a  class,  about  one-third  of  the  non-coms  were 
lost.  Those  who  remained  maintained  the  traditions,  and  the  newly 
promoted  men  formed  themselves,  so  to  speak,  on  their  older 
comrades.  It  is  no  longer  the  same.  Each  year,  in  September,  the 
companies  have  their  staff  of  sergeants  entirely  renewed,  with  the 
exception  of  the  first  sergeant  and  one,  or  rarely,  two  reenlisted  ser- 
geants, with  also  possibly  a  sergeant  who  was  not  discharged,  having 
been  promoted  to  this  grade  before  two  years  service,  or  one  from  the 
men  enlisted  for  four  years.  The  sergeants  coming  under  these  last  two 
heads  are  not  numerous  in  Engineer  regiments.  The  new  sergeants 
are  imbued  with  a  spirit  and  bring  into  the  company  habits  which  are 
not  those  of  their  new  surroundings.  This  system  brings  about 
critical  periods  which  should  demand  all  the  attention  of  the  captain. 

One  way  of  reducing  this  inconvenience,  is  to  require  that  a  man 
who  has  served  in  the  company  as  a  corporal  be  assigned  to  it  as  a 
sergeant.  By  taking  care  in  the  selection,  one  will  thus  have,  with 
the  reenlisted  men  who  generally  remain,  a  nucleus  that  will  greatly 
facilitate  the  breaking  in  of  the  newly  promoted  men  from  other 
companies. 
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It  is  also  very  advantageous  in  this  connection — but  this  is  the 
colonel's  business — to  see  that  the  vacancies  among  the  sergeants 
which  are  produced  at  the  release  of  the  class,  are  not  all  filled  at 
once;  but  by  means  of  two  seperate  promotions,  one  at  the  end  of 
September,  the  other  a  few  days  before  the  arrival  of  the  recruits. 

Upon  receiving  his  new  sergeants,  the  captain  should  explain 
clearly  the  way  in  which  he  desires  their  duties  performed.  It  is 
erroneous  to  believe  that  the  regulations  indicate  the  duties  of  each 
grade  so  clearly  as  to  dispense  with  this.  The  young  sergeants  need 
a  guide.  It  is  also  clear,  that  in  a  company,  all  those  who  exercise 
any  authority  whatever,  should  do  so  in  conformity  with  the  views 
of  the  captain,  and  it  would  be  impropei*,  from  this  standpoint,  to 
leave  the  new  sergeants  to  their  own  devices. 

It  is  especially  necessary  to  make  them  understand  properly,  from 
the  day  of  their  arrival  in  the  company,  that  the  actual  execution  of 
the  details  of  the  military  duty  rests  almost  exclusively  on  them,  and 
to  inspire  in  them  the  greatest  horror  of  lying,  a  vice  unworthy  of  a 
soldier  whatever  his  grade,  and  one  to  be  combatted  by  every  possible 
means.  In  return  thev  should  be  shown  such  confidence  as  will  raise 
them  in  their  own  estimation.  They  will  thus  acquire,  of  themselves, 
the  habit  of  doing  their  duty  conscientiously  even  in  the  absence  of 
their  officers,  and  under  circumstances  which  render  the  detection  of 
wrong-doing  impossible.  A  few  remarks  of  irtterest,  properly  shown, 
will  succeed  in  making  of  the  new  sergeants  subordinates  who  are 
entirely  devoted  to  their  captain.  Let  there  be  added  to  this  a  dis- 
creet supervision,  at  first,  of  the  details  of  their  duties  and  a  firm  yet 
kindly  correction  of  the  usual  trifling  failings;  and  you  will  have  at 
the  end  of  two  or  three  months  sergeants  who,  with  few  exceptions, 
will  be  entirely  competent  in  the  performance  of  the  duties  which 
have  devolved  upon  them,  and  valuable  assistants  to  their  officers. 

Officers  will,  of  course,  never  intrude  upon  the  just  authority  of 
their  sergeants.  The  attention  of  the  lieutenants  should  be  specially 
called  to  this  point.  On  the  contrary,  in  proportion  as  they  acquire 
experience,  the  sergeants  will  be  left  more  and  more  to  themselves  and 
will  be  intrusted  with  tasks  a  little  beyond  those  which  properly 
belong  to  their  grade;  the  double  advantage  will  thus  be  obtained  of 
giving  them  greater  prestige  in  the  eyes  of  the  company  and  preparing 
them  to  replace  their  officers  in  case  of  need. 

It  must  be  recognized  that  many  captains  who  complain  of  the 
inefficiency    of    their    sergeants    have    only    to    examine    their    own 
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consciences.  If  they  had  not  neglected  the  instruction  of  the  sergeants 
at  first,  and  had  not  waited  until  the  efiects  of  the  bad  habits  were 
felt  before  interfering  to  correct  them,  but,  on  the  contrary,  had  seized 
every  occasion  to  develop  the  self-reliance  and  initiative  of  these 
men,  they  would  find  that  their  indifierent  sergeants  would  have  made 
vfery  fit  non-commissioned  officers.  Their  restricted  length  of  service 
does  not  certainly  facilitate  the  task  of  the  company  commander,  but 
this  is  the  more  reason  for  devoting  every  care  to  it.  The  way  in 
which  the  sergeants  perform  their  duties  depends  upon  the  manner 
in  which  they  have  been  brought  up  by  their  captain;  and  it  may 
truly  be  said  that  the  quality  of  the  sergeants  of  a  company  and  the 
spirit  which  animates  tHem  is  the  true  test  of  the  ability  of  the 
officer  in  command. 

THE  CORPORALS. 

Although  low  in  rank,  the  grade  of  corporal  is  none  the  less  one  of 
the  most  difficult  to  fill  properly.  The  corporal  has  not  had  ordinarily, 
enough  experience,  to  teach  it  to  his  subordinates.  The  life  in 
common  with  the  latter  leads  almost  necessarily  to  a  familiarity  that 
is  not  conducive  to  increasing  his  authority.  It  may  even  be  said 
that  a  corporal  depends,  to  a  certain  extent,  on  the  men  of  his  squad, 
for,  as  his  duties  are  numerous,  he  is  often  obliged  to  appeal  to  their 
good-will  to  prepare  his  accoutrements,  clean  his  arms,  etc.  In  addi- 
tion it  sometimes  unfortunately  happens  that  the  corporal  may  get 
into  difficulty  with  the  sergeants,  and  may  find  that  instead  of  aiding 
him  in  the  performance  of  his  duty  they  are  shouldering  on  him  a 
part  of  theirs.  One  may  easily  appreciate,  therefore,  how  thankless 
the  duties  of  the  corporal  may  be.  In  some  cases  his  duties  are 
laborious;  he  is  responsible  to  many  superiors,  and,  in  spitfe  of  his 
best  efiorts,  he  does  not  succeed  in  satisfying  all. 

The  captain  has,  therefore,  many  reasons  for  being  very  solicitious 
in  regard  to  his  corporals.  He  should  aid  them  in  their  inexperience 
by  his  advice,  supervise  as  closely  as  possible  the  discipline  of  the 
squads,  and  facilitate  them  in  the  performance  of  their  duties  as  far 
as  lies  in  his  power.  As  almost  all  of  them  are  destined  to  become 
sergeants,  he  will  attach  the  greatest  importance  to  their  military  and 
technical  training. 

This  question  of  promotion  from  the  lower  grades  leads  us  to  say 
a  word  concerning  the  special  ^^platoons  of  instruction'*  which  are 
still  in  use  in  the  Engineer  regiments.     A  few  days  after  joining,  the 


17 

recruits  are  examined  in  the  companies  with  regard  to  primary  in- 
struction, where  they  are  given  a  dictation  exercise  and  two  or  three 
problems;  those  who  come  out  the  best  are  nominated  for  the  ^^platoon 
of  special  instructon.*'  We  may  remark  that  this  assignment  is  made 
solely  in  accordance  with  the  results  of  the  primary  examination  as 
the  men  have  been  in  the  service  too  short  a  time  for  their  captain 
to  be  able  to  appreciate  them  from  any  other  standpoint. 

From  this  time  on  they  are  practically  out  of  the  company.  If,  in 
some  cases,  their  theoretical  training  may  be  improved  by  this  course 
of    instruction,   their  practical  and  military  training  certainly. sufiers. 

Those  who  are  not  extraordinarily  awkward  at  drill,  or  of  notoriously 
bad  conduct,  or  who  have  not  a  particularly  poor  memory  complete 
the  course  in  the  instructional  platoon  without  mishap.  Each  is  then 
given  his  relative  number,  depending  principally  on  the  facility  with 
which  he  has  learned  the  ^Metter  of  the  theory." 

With  rare  exceptions,  promotions  of  the  ^^candidates''  to  the  grade 
of  corporal  are  made  in  the  order  of  their  arrangement  in  the  platoon 
of  instruction. 

The  result  of  this  system  is  that  the  candidates  are  selected  for 
instruction,  classified  in  the  platoon,  and  finally  promoted, all  according 
to  their  facility  in  memorizing  theoretical  instruction.  We  need 
not  point  out  the  fact  that  such  a  system  is  not  the  one  to  secure 
practical  results. 

What  precedes,  applies  to  the  instructional  platoon  of  the  candidates 
for  corporals.  The  same  difficulties  are  found  in  that  of  the  lance 
sergeants;  with  this  extenuation  however,  that  as  the  non-coms  who 
form  part  of  it  have  had  some  service,  it  is  possible  to  know  more  of 
their  militiary  qualities.  Nevertheless,  here  again  memory  plays  the 
principal  part.  The  conclusion  must  be  reached  that  the  candidates 
for  corporals  and  sergeants  should  be  instructed  with  their  companies 
in  the  same  manner  as  the  other  men.  There  is,  besides,  no  reason  why 
the  system  that  is  recognized  by  the  most  competent  military  author- 
ities as  the  best  for  infantry  should  not  also  be  best  for  the. Engineers. 
Last  of  all,  it  may  be  stated  that  we  have  never  seen  instructional 
platoons  organized  except  for  military  instruction,  properly  so  called, 
everything  that  relates  to  technical  works  being  taught  in  the  company 
to  all  the  men  whether  they  are,  or  are  not  to  receive  advancement. 

The  almost  necessary  result  of  instructing  candidates  for  corporals 
and  sergeants  in  their  own  company  is  that  they  are  promoted  in  their 
own   organization.     It   has   been   said   that   the  result  of  this  course 
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a  personal  knowledge  of  his  recruits  as  soon  as  possible  after  they 
join. 

For  this  purpose,  immediately  on  their  arrival  he  will  look  them 
over  individually,  will  question  them  concerning  their  occupations  in 
civil  life,  the  condition  of  their  family,  etc.,  and  will  carefully  enter 
all  this  information  in  a  note-book,  to  which  other  information  may 
be  added  later,  as  he  knows  them  better.  This  book  will  furnish  data 
that  the  company  commander  will  find  useful  in  many  circumstances, 
such  as  applications  for  leaves  of  absence  requested  because  the  soldier 
must  support  his  family,  must  be  present  at  harvesting,  etc. 

This  method  of  procedure  is  advantageous  from  another  point  of 
view.  The  recruit  sees  in  it  the  interest  that  his  captain  takes  in 
him,  and  from  the  beginning,  does  not  look  upon  him  as  a  stranger. 
This  feeling  stimulates  his  good-will  and  suppresses  any  feeling  of 
apprehension  that  would  interfere  with  his  usefulness. 

We  may  sum  up  these  remarks,  therefore,  by  stating  that  the  duties 
of  the  captain  should  be  exercised  with  great  firmness,  care,  and 
kindness. 

Details  vary,  and  should  vary  with  the  chief  who  employs  them  as 
well  as  with  the  men  to  whom  they  are  applied;  and  the  method  which 
succeeds  in  one  case  may  not  be  suitable  in  another.  We  need  not 
consider  the  three  attributes  above  indicated  as  any  the  less  necessary. 
The  individual  temperament  of  each  captain  will  merely  give  predomi- 
nance to  one,  without  ever  allowing  him  to  suppress  any  of  the  three 
completely,  if  he  desires  to  be  sure  of  obtaining  everywhere,  and  under 
all  circumstances,  the  best  possible  result  from  the  men  the  country 
has  entrusted  to  him. 


PART  n^ 

INSTRUCTION. 

All  officers  who,  during  the  past  few  years,  have  been  engaged  in 
the  instruction  of  Engineer  troops,  can  testify  how  difficult,  not  to  say 
how  impossible,  it  sometimes  is  to  give  sufficient  time  to  each  of  the 
different  branches,  both  military  and  technical,  which  make  up  this 
instruction.  Such  a  situation  is  due  to  several  causes,  to  remove 
which  is  not  within  the  sphere  of  the  company  commanders;  they 
can  only  endeavor,  by  increased  zeal  and  activity,  to  diminish  the 
resulting  ill  effects. 

However,  on  account  of  the  extreme  importance  of  this  question, 
and  although  it  is  but  indirectly  related  to  the  chief  object  of  our 
paper,  we  have  thought  best  to  set  forth  certain  considerations,  which 
for  the  sake  of  clearness  we  have  relegated  to  an  appendix  at  the  end 
of  the  present  essay.  We  shall  then  confine  ourselves  in  the  following 
chapter  to  a  few  remarks,  which  seem  to  us  likely  to  be  of  interest 
to  our  young  comrades  entrusted  with  the  command  of  companies. 

Since  the  point  to  be  determined  is  the  relative  importance  to  be 
given  to  a  branch  of  instruction  or  to  some  part  of  it,  we  must  suppose 
that  the  company  commanders  are  left  free,  as  far  as  practicable,  to 
regulate  for  themselves  the  employment  of  the  time,  under  the  super- 
vision of  the  battalion  commander.  They  will  be  governed  by  the 
two  following  conditions: 

(1)  To  finish  the  different  parts  of  the  course  at  the  times  fixed 
by  the  commanding  officer. 

(2)  To  have  the  company  ready  for  service  as  soon  after  the 
recruits  have  joined  as  is  possible. 

MILITARY  INSTRUCTION. 

DRILL  REGULATIONS. 

Existing  orders  provide  that  the  infantry  drill  regulations  apply  to 
Ene:ineer  troops.     It  is  quite  certain  however,  that  the  latter,  by  reason 
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of  the  exigencies  of  their  special  instruction,  cannot  study  or  practice 
these  regulations  to  the  same  extent  as  the  arm  for  which  they  are 
more  particularly  intended.  This  besides,  wouJd  be  useless,  for 
when  in  rare  cases  Engineers  are  employed  as  infantry,  they  are  so 
employed  under  very  special  conditions  which  do  not  require  in  the 
Engineer  soldier  all  the  qualities  that  a  good  infantryman  should 
possess. 

For  the  details  of  this  instruction  we  cannot  do  better  than  refer 
our  comrades  to  the  remarkable  workof  General  Bonnal.  Of  course, 
we  must  take  into  consideration  the  fact  that  it  is  almost  impossible 
for  Engineer  troops  to  engage  in  certain  exercises,  such  as  boxing  and 
single-stick,  which  doubtless  would  be  to  their  profit,  but  which  must 
yield  precedence  to  other  branches  of  instruction  much  more  impor- 
tant to  the  Engineer  arm.  However,  we  must  avoid  falling  into 
exaggerated  ideas,  and  considering  everything  in  the  way  of  gymnastics 
to  be  useless  to  the  Engineer.  Running  and  jumping,  in  particular, 
might  be  practiced  to  a  greater  extent  than  is  usually  the  case. 

The  necessity  of  recurring  frequently  to  individual  instruction 
and  to  exercises  in  detail  is  perhaps  greater  in  the  Engineers  than  in 
any  other  arm.  The  goings  and  comings  on  the  engineer  drill 
ground,  where  it  is  impossible  to  exact  absolute  and  continual  cor- 
rectness from  men  often  burdened  with  the  most  various  loads,  rapidly 
gives  to  the  men,  if  one  does  not  look  out  for  it,  a  habit  of  carelessness 
most  prejudicial  to  the  proper  execution  of  movemer>ts  when  close 
formations  are  resumed.  It  is  then  indispensable,  over  and  above 
the  drills  properly  so  called,  to  take  the  men  in  hand  whenever  the 
occasion  arises. 

FIELD  DUTIES. 

In  the  instruction  in  field  exercises,  the  dispositions  which  must 
be  taken  by  a  company  or  smaller  detachment  to  protect  itself  when 
acting  alone,  must  frequently  be  studied.  The  case  of  the  company 
employed  as  a  unit  in  a  complete  system  of  outposts  must  indeed  be 
^regarded  as  quite  abnormal,  while  a  detachment  of  Engineers  may 
often  be  required  to  provide  for  its  own  security  in  cantonment  or 
bivouac,  when  with  a  special  mission  in  view,  it  is  employed  in  front 
or  on  the  flank  of  the  army,  covered  at  most  by  a  few  small  bodies  of 
cavalry. 

As  regards  the  assembly,  it  is  essential  that  the  company  be  well 
trained   to   form    in   the  minimum  time  without  drum  or  bugle.     A 
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company  of  Engineers  is  in  camp  in  a  locality  also  occupied  by  bodies 
of  other  arms.  In  the  middle  of  the  night  its  commander  receives 
orders  to  set  out  immediately  with  his  company  to  make  a  demolition, 
repair  a  crossing,  etc.  The  company  or  the  detachment  must,  in  this 
case,  be  able  to  assemble  rapidly,  and  to  do  this  in  silence  so  as  to 
disturb  in  no  way  the  rest  of  the  other  troops.  To  this  end  the 
sentinels  will  make  themselves  familiar  with  the  quarters  of  the 
officers  and  the  non-commissioned  officers,  so  as  to  be  able  to  waken 
them  in  the  night  without  any  groping  about.  The  sergeants  for 
their  part,  will  know  exactly  where  the  chiefs  of  squads  sleep,  and  the 
latter  the  sleeping  places  of  their  men.  In  drills  of  this  nature  the 
non-commissioned  officers  must  be  trained  to  arrive  at  the  place  of 
assembly  with  their  half-sections  or  squads  complete;  and  must  be 
made  to  understand  that  a  sergeant  or  corporal  does  not  fully  perform 
his  duty  in  reporting  to  the  captain  the  absence  of  such  or  such  a  man ; 
he  must  first  have  done  everything  in  his  power  to  find  the  man. 
Whenever  the  company  is  required  to  pass  the  night  out  of  barracks 
these  measures  will  be  strictly  enforced,  so  that  everyone  may  become 
thoroughly  accustomed  to  them. 

MARCHING. 

The  Engineers  must  be  as  well  trained  in  marching  as  the  infantry. 
They  must  always  keep  up  with  the  infantry  columns  to  which  they 
are  attached,  and  must  sometimes  be  able  to  make  twice  the  distance 
of   an  ordinary  march,  and  still  arrive  in  a  condition  to  begin  work. 

This  training  cannot  be  obtained  by  means  of  marches  performed 
once  a  week,  or  once  a  forthnight.  Such  exercises,  so  spaced,  will 
only   enable   a  previously  trained  company  to  keep  in  marching  trim. 

To  accomplish  the  desired  result,  the  company  should  make, 
consecutively — excepting  necessary  days  of  rest — eight  or  ten  marches 
of  increasing  length.  Two  weeks  may  be  given  to  this  purpose, 
which  will  be  utilized  in  the  following  manner: 

FIRST  WEEK.  SECOND  WEEK. 

Monday,  15  km.  (9  miles.)  Monday,  22  km.  (14  miles.) 

Tuesday,  18  km.  (11  miles.)  Tuesday,  25  km.  (16  miles.) 

Wednesday,  rest.  Wednesday,  25  km.  (16  miles.) 

Thursday,  18  km.  (11  miles.)  Thursday,  rest. 

Friday,  20  km.  (12  miles.)  Friday,  30  km.  (19  miles.) 

Saturday,  22  km.  (14  miles.)  Saturday,  35  km.  (22  miles.) 

Sunday,  rest.  Sundav.  resst. 
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These  practice  marches  are  preferably  made  at  the  end  of  winter, 
between  the  end  of  recruit  instruction  and  the  beginning  of  the  season 
on  the  engineer  drill-ground.  At  this  time  the  young  soldiers  are 
under  better  control  than  at  any  other,  and  consequently  no  time  is 
more  favorable  for  accustoming  the  company  to  march  in  the  best 
order  compatible  with  the  condition  of  the  road  and  the  state  of  the 
weather.  This  instruction  is  of  the  greatest  importance,  and  it  may 
be  said  that  the  appearance  of  a  company  on  the  march  when  it  has 
just  made  30  km.  in  bad  weather  or  over  a  cut-up  road,  is  one  of  the 
best  criterions  of  its  instruction,  and  even  of  its  morale. 

Taking  this  view,  some  officers  advocate  the  use  of  the  cadenced 
step;  and  in  certain  army  corps  the  route  step  has  been  forbidden 
except  in  crossing  fields.  There  has  been  considerable  discussion 
on  this  question.  While  the  cadenced  step  gives  a  fine  appearance 
to  the  company  on  the  march,  and  permits  distances  to  be  exactly 
maintained,  yet  it  causes  great  fatigue  to  men  of  exceptional  confor- 
mation,  in  all  cases,  and  to  the  whole  company  on  roads  that  are  not 
perfectly  smooth. 

On  the  other  hand,  it  will  be  observed  that  after  a  few  consecutive 
marches  the  men  at  a  route  step  will  plant  their  feet — the  right  or 
left  indifferently — at  very  nearly  the  same  time.  This  no  doubt 
results  from  the  fact  that,  as  they  are  accustomed  to  the  cadenced  step 
they  have  a  tendency  to  plant  their  feet  at  the  familiar  tread  of  the 
company.  As  a  consequence  of  this  fact,  each  man,  in  order  to  march 
more  easily,  takes  the  step  from  the  man  in  front  of  him.  It  may  be 
said  that  after  three  or  four  consecutive  marches,  the  company  at  route 
step  will  take  a  step  that  differs  from  the  cadenced  step  only  in  the  fact 
that  it  changes  from  section  to  section,  and  even  in  the  sections  them- 
selves. These  changes  are  the  result  of  the  small  breaks  caused  by 
trifling  irregularities  in  the  road,  on  account  of  which  one  sees  the 
men  change  step  frequently  when  marching  at  the  cadenced  step. 

We  may  therefore  conclude  that  while  there  are  objections  to 
employing  the  cadenced  step  for  the  whole  company,  and  imposing  it 
on  all  the  men,  yet  it  is  most  advantageous  to  require  the  sections  to 
march  in  cadence,  with  the  understanding  that  the  men  who  cannot 
conform  to  the  step  without  fatigue  shall  be  permitted  to  take  the 
route  step.  Under  these  conditions  the  cadenced  step,  far  from  being 
an  inconvenience  to  the  soldier,  facilitates  the  march,  and  permits  as 
far  as  possible  tlie  preservation  of  the  alignment  by  ranks  and  files, 
which  must  be  observed  whenever  the  state  of  the  road  does  not  require 
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that  the  men  be  allowed  to  choose  at  will  the  best  paths,  or  the 
temperature  does  not  necessitate  increased  intervals. 

If  the  guide  takes  a  regular  step,  and  if  he  is  careful  not  to  increase 
the  gait  on  descents,  nor  to  decrease  it  on  ascents,  we  reduce  to  a 
minimum  the  lengthening  out  of  the  column  and  the  resulting 
fluctuations.  These  fluctuations  are  the  most  fatiguing  element  of 
a  march  over  good  roads  in  ordinary  temperatures. 

We  must  remark  on  the  advisability  of  conducting  these  field 
exercises  by  company,  and  not  by  battalion,  or  by  regiment,  as  is  some- 
times done.  Except  for  the  very  rare  cases  when  the  three  companies 
of  an  army  corps  are  united  for  some  special  duty,  the  Engineer 
troops  in  campaign  will  operate  by  companies.  It  is  essential  that 
the  captains  become  accustomed  to  acting  on  their  own  responsibility, 
without  other  instructions  than  the  very  general  ones  which  will  be 
received  from  their  immediate  superior  authorities,  and  to  regulating 
without  hesitation  a  number  of  details  which,  in  an  infantry 
regiment,  fall  to  the  colonel  or  the  major. 

TARGET  PRACTICE. 

Without  having  the  same  importance  as  for  infantry,  target  practice 
nevertheless  constitutes  one  of  the  essential  portions  of  the  instruc- 
tion of  Engineer  troops. 

It  must  first  be  observed  that  in  the  instruction  of  the  marksman, 
whether  he  be  an  Engineer  or  infantryman,  two  very  distinct  objects 
are  contemplated: 

1st.  To  teach  the  man  skill  at  target  practice, — in  other  words, 
to  make  him  a  good  shot  on  the  range. 

2d.  By  frequently  repeated  drills,  to  so  accustom  him  to  the 
motions  of  loading  and  aiming,  that  they  become  instinctive,  and  are 
correctly  executed  even  at  short  range,  in  spite  of  the  excitement 
caused  by  the  proximity  of  the  enemy.  It  is  certain,  indeed,  that  as 
the  distance  between  the  hostile  forces  diminishes,  the  number  of 
men  who  are  really  in  condition  to  take  careful  aim  becomes  less 
and  less;  at  the  moment  for  decisive  fire  action,  all  that  can  be 
expected  of  them  is  to  shoot  into  the  crowd. 

Is  one  justified  then  in  saying  that  skill  in  target  practice  is 
useless?  Certainly  not.  The  infantry  especially,  in  order  to  embar- 
rass the  service  of  the  hostile  batteries,  may  have  need  of  carefully 
aimed  fire,  delivered  from  such  a  range  that  the  excitment  experienced 
by  the  best  shots,    who  will  be  employed  in  such  a  case,  will  have 
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little  effect  on  their  marksmanship.  Again,  on  the  defensive,  when 
fire  is  opened  at  long  range,  many  men  will  be  able  to  use  the  skill 
which  they  have  acquired  at  target  practice.  But  there  is  another 
reason  which  by  itself  would  justify  the  importance  usually  attached 
to  target  practice,  and  this  is  that  when  a  man  shoots  well,  he  acquires 
a  confidence  in  his  weapon  that  gives  him  confidence  in  himself. 

As  regards  Engineer  troops,  it  is  to  be  observed  that  they  will  fire 
only  when  they  are  immediately  threatened  by  the  enemy,  or  in  an 
emergency  in  default  of  infantry.  It  would  seem  that  the  Engineers 
will  seldom  fire  at  long  ranges,  such  as  800  to  1,000  meters;  but 
that  their  fire  will  be  limited  to  short  ranges. 

It  is  therefore  important,  for  the  reasons  given,  to  have  them  execute 
frequently  the  motions  of  loading  and  firing.  To  this  end,  every 
time  that  the  company,  for  any  reason  whatever,  falls  in  under  arms, 
it  should  be  put  through  the  motions  of  a  few  volleys  and  of  firing  at 
will.  In  any  case,  these  exercises,  which  take  up  very  little  time, 
should  be  conducted  not  less  than  three  times  per  week. 

As  to  target  practice,  the  course  laid  down  in  the  firing  regulations, 
when  properly  applied,  gives  most  of  the  men  sufficient  skill  in  this 
direction.  However,  it  is  usually  found  that  some  of  the  men  are 
far  from  proficient  after  considerable  practice.  In  some  cases  this 
results  from  defective  vision,  which  must  be  corrected  by  suitable 
glasses.  In  others  it  is  caused  by  the  men  jerking  their  shoulders,  or 
fingers,  as  is  indicated  in  Article  IV  of  the  firing  regulations.  The 
regulations  prescribe  the  means  for  remedying  such  defects.  But 
the  most  frequent  cause  for  the  poor  shooting  is  that  the  arms  or  eyes 
of  the  men  are  fatigued  before  they  have  succeeded  in  directing  the 
line  of  sight  on  the  object.  It  is  then  impossible  for  them  to  take 
proper  aim,  try  as  they  will,  and  in  despair  of  success  they  pull  the 
trigger  almost  at  random.  It  is  obvious  what  the  result  of  such  firing 
must  be.  For  such  men,  the  majority  of  the  bad  shots,  there  is  a 
simple  and  effective  remedy.  It  is  a  method  used  by  many  good  shots 
to  improve  their  aim.  It  consists  merely  in  practicing  a  few  minutes 
each  day  in  aiming  at  any  definite  object,  and  holding  the  sights  on 
the  mark  as  long  as  possible.  After  a  few  days  of  this  practice  a 
great  improvement  will  be  noticed,  even  in  men  who  previously  could 
not  hit  the  target  at  all. 

In  addition  to  the  instruction  of  the  men,  there  is  the  instruction 
of  the  officers.  For  the  infantry  at  least,  this  is  the  more  important 
of  the  two.     It  comprises  the  estimation  of  distances,  the  employment 
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of  different  kinds  of  fire,  and  the  regulation  and  control  of  the  firing. 
As  Engineer  troops  will  nearly  always  fire  at  short  ranges,  the  in- 
struction of  Engineer  officers  in  fire  control  is  much  simplified. 

It  must  not  be  concluded,  however,  that  this  instruction  may  be 
completely  neglected. 

TECHNICAL  INSTRUCTION. 

As  regards  the  details  of  instruction  in  sapping,  mining,  and  bridge 
building,  we  have  no  remarks  to  make;  we  shall  only  say  a  few  words 
on  the  fortification  of  the  battle-field  and  on  technical  instruction  in 
winter. 

'FORTIFICATION  OF  THE  BATTLEFIELD. 

Field  works  may  be  divided  into  two  distinct  classes;  the  first 
includes  the  more  or  less  deliberate  works,  constructed  in  the  mere 
presence  of  the  enemy,  in  the  organization  of  an  important  defensive 
position;  the  second  includes  those  that  must  be  executed  with  the 
utmost  rapidity — sometimes  in  a  few  minutes — under  the  pressure  of 
an  imminent  attack.  Examples  of  the  latter  class  are  the  organiza- 
tion of  a  point  of  support  just  occupied  by  the  advance  guard,  or 
clearing  a  road  for  a  column  about  to  attack,  etc. 

The  construction  of  works  of  the  first  class  can  always  be  accom- 
plished by  ordinary  laborers,  if  they  are  relieved  sufficiently  often. 
Those  of  the  second  class,  on  the  contrary,  must  be  rapidly  laid  out, 
quickly  commenced,  and  vigorously  prosecuted.  This  can  be  accom- 
plished only  by  specially  trained  troops. 

In  the  first  class  of  works,  therefore,  the  working  parties  should 
be  drawn  from  the  infantry,  except  for  those  portions  of  the  work  for 
the  execution  of  which  the  trained  personnel  or  the  special  equipment 
of  Engineer  troops  is  necessary.  Such  a  disposition  is,  moreover, 
usually  unavoidable,  for  there  are  not  enough  Engineer  troops  to 
completely  prepare  the  defensive  positions  for  a  large  force.  It 
would  even  appear  preferable  to  spare  the  Engineers  in  such  work, 
in  order  to  avoid  exhausting  their  energy  before  the  battle  begins, 
and  to  save  them  for  the  many  tasks  that  fall  to  them  after  it  has 
begun. 

When  the  battle  has  commenced — and  especially  if  the  action  is 
an  offensive  one — the  infantry  will  have  other  things  to  do.  They 
will  be  on  the  firing  line,  or  massed  for  an  attack,  or  maneuvering 
for  their  positions  on  the  battlefield.     The  work  that  circumstances 
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from  time  to  time  require,  in  the  course  of  the  action,  will  fall 
almost  exclusively  on  the  Engineers.  The  companies  with  corps 
headquarters  will  be  charged  with  the  work  of  general  importance  to 
the  army  corps,  such  as  the  preparation  of  positions  for  a  retreat,  the 
destruction  of  important  structures,  etc.  The  divisional  companies, 
closely  accompanying  the  infantry,  will  have  to  fortify  the  points  of 
support  seized  by  the  advance  guard,  and  those  which  the  infantry 
takes  possession  of  in  the  preliminary  combat;  open  roads  to  facilitate 
the  movements  of  infantry  and  artillery;  and  execute  the  other  work 
required  on  the  field  of  battle. 

Above  all,  it  will  be  in  case  of  an  attack  from  an  unexpected 
quarter  that  the  greatest  efforts  will  be  required  of  the  Engineer 
troops.  If  these  are  well  trained  and  well  commanded,  they  may  in 
a  few  minutes  organize  a  point  of  support  which,  weak  as  it  may  be, 
will  perhaps  enable  the  few  men  on  the  ground  to  gain  the  necessary 
time  for  bringing  up  the  reserves.  The  captains  must  usually  in 
such  cases  act  on  their  own  responsibility,  without  waiting  orders, 
which  if  they  come  at  all,  will  almost  always  come  too  late. 

In  order  that  this  duty  may  be  properly  preformed,  Engineer  officers 

should   be,  as  far   as  possible,  informed  of  the  intentions  of  the  Com- 
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manding  General.  They  must  attentively  follow  the  phases  of  the 
combat,  and  should  be  sufficiently  versed  in  tactics  to  understand  the 
situations  that  successively  present  themselves.  They  should  possess 
the  initiative  to  unhesitatingly  adopt  on  their  own  responsibility  the 
measures  that  the  circumstances  require.  Finally  they  should  have 
the  professional  training  to  make  the  best  use  in  the  least  time  of 
the  resources  at  their  disposal. 

As  regards  the  enlisted  men,  they  must  be  well  trained  in  earth 
work,  both  in  order  that  they  may  do  the 'work  rapidly,  and  also  that 
they  may  have  the  endurance  to  repeat  this  effort  several  times  in  the 
course  of  a  day.  It  is  very  necessary  that  they  be  trained  in  rapidly 
commencing  a  field  work.  While  an  officer  is  tracing  the  work,  the 
men  should  be  receiving  their  tools.  They  are  then  rapidly  posted 
and  immediately  begin  work.  They  must  be  taught,  in  proper  cases, 
to  modify  the  regular  profiles,  so  as  to  get  the  necessary  earth  with 
the  least  labor,  the  only  dimension  of  the  parapet  that  cannot  be 
deviated  from  being  the  thickness  of  the  parapet,  which  should  not 
be  reduced  below  80  cm.  (30  inches).  Under  this  system  of  instruc- 
tion, the  results  obtained  with  a  well  drilled  company  are  surprising. 
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THE  WINTER  SEASON. 

A  few  years  ago,  the  interval  between  the  date  that  the  new  soldier 
joined  and  the  end  of  March,  was  devoted  only  to  their  military 
instruction.  It  now  includes  a  number  of  technical  drills  (about 
two  per  week)  intended  to  give  the  recruit  some  notion  of  the  special 
duties  of  the  arm,  with  a  view  to  the  possibilities  of  a  mobilization 
in  the  spring.  We  thus  have  at  our  disposal  thirty  drills,  and  must 
determine  what  use  to  make  of  them. 

The  most  apparent  solution  is  to  divide  the  time  between  the 
different  branches  of  instruction  in  proportion  to  the  total  number  of 
drills  which  each  would  require  in  the  course  of  a  year;  in  order  to 
give  each  recruit  some  facility  in  performing  all  the  tasks  which  mav 
fall  to  an  Engineer  soldier  in  the  course  of  a  campaign. 

But  such  a  result  appears  very  difficult  to  attain.  It  can  scarcely 
be  assumed, for  example,  that  a  young  recruit  who  has  attended  two 
or  three  boat  drills  in  the  Arras  bridge  school,  can  fill  his  place  in 
the  anchor  and  boat  detachment  of  a  company  throwing  a  ponton 
bridge  over  the  Rhine,  or  even  over  a  much  less  rapid  stream. 

It  does  not  appear,  however,  that  the  attainment  of  this  result  is 
indispensable.  The  essential  thing  is  to  have  all  the  companies  con- 
stantly ready  for  mobilization — that  is  to  say,  in  a  condition  to  execute 
all  the  work  that  may  fall  to  an  Engineer  company  in  the  course  of 
a  campaign.  If  they  cannot  be  constantly  ready  for  mobilization, 
every  effort  should  be  made  to  reduce  as  far  as  possible  the  period 
during  which  they  are  not  ready. 

Let  us  take  for  example  the  ponton  drill,  and  consider  the  case  of 
a  company  whose  recruits  have  two  or  three  months  service.  We 
leave  out  the  sergeants  and  corporals,  who,  if  thev  have  been  well 
instructed,   should   be  ready  to  perform  all  the  duties  of  their  grade. 

Let  us  suppose  that  a  mobilization  occurs,  and  that  the  company 
mobilizes  on  its  peace  footing,  80  enlisted  men,  of  whom  40  are 
recruits.  What  instruction  should  the  latter  have  received  in  order 
that  the  company  may  build,  under  normal  conditions,  a  bridge  by 
successive  pontons,  without  the  assistance  of  the  reservists? 

Among  the  40  old  soldiers,  the  20  best  instructed  in  boat  drill  will 
be  selected  to  form  the  anchor  and  boat  detachment;  the  20  others 
will  compose  the  lashing  detachment.  The  new  soldiers  should  be 
competent  to  build  the  abutments,  place  the  side  rails,  and,  with  a 
few  auxiliaries,  carry  the  balk  and  chess. 
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They  may,  besides,  receive  the  necessary  instruction  for  such  work 
on  any  pond  or  water-course,  the  swiftness  of  the  current  having,  in 
respect  to  this,  no  importance.  It  will  likewise  be  advantageous  to 
drill  a  certain  number  of  them  in  lashing,  in  order  to  provide  for  a 
possible  shortage  in  the  old  soldiers,  who  should  in  every  case  furnish 
the  anchor  and  boat  detachment  complete. 

Therefore,  to  confine  ourselves  to  this  one  example,  we  may  ask 
whether  to  prepare  Engineer  troops  for  war,  it  would  not  be  better 
to  teach  each  man  thoroughly  a  portion  only  of  the  course  of  instruc- 
tion, that  he  may  fill  a  few  specified  positions,  instead  of  instructing 
all  the  recruits  uniformily  during  the  winter  season,  with  a  view  to 
giving  them  all  a  smattering  of  all  their  duties.  The  instruction 
of  the  men  may  be  completed  during  the  summer  season,  by  taking 
them  successively  through  all  the  duties. 

Carrying  out  the  same  idea,  it  does  not  appear  necessary  to  give  to 
the  new  soldiers,  during  the  winter,  any  information  on  the  use  of 
explosives.  The  company  should  always  have  a  sufficient  number  of 
trained  men  to  execute  such  work. 

There  are  some  drills,  however,  in  which  every  enlisted  man  should 
be  instructed.  In  the  category,  are  the  execution  of  earth  work,  and 
field  fortification.  Each  enlisted  man  has  a  tool  for  such  work,  in 
the  same  way  that  each  infantryman  has  his  rifle,  and  each  cavalryman 
his  horse.  That  he  may  do  this  work  properly,  he  must  be  drilled 
in  the  defensive  organization  of  positions,  the  improvement  of  the 
natural  features  of  the  ground,  in  the  construction  of  bridges  over 
small  streams  and  ditches,  and  in  the  execution  of  all  the  small  tasks 
that  fall  to  the  Engineers  on  the  field  of  battle.  Above  all,  he  must 
be  well  drilled  in  earth  work. 

What  after  all,  distinguishes  an  Engineer  company  from  any 
infantry  company,  as  regards  proficiency  in  the  construction  of  field- 
works — this  term  being  taken  in  its  widest  sense?  Two  very  different 
things.  First;  special  technical  instruction,  comprising  branches  in 
which  the  infantry  are  untrained.  Second;  training  in  earth-work, 
which  enables  them  to  do  more  work  in  a  given  time,  and  above  all 
to  keep  on  working  for  such  long  periods  as  could  not  be  attained 
by  a  man  who  knows  how  to  use  his  tool  but  is  not  exercised  in  their 
use. 

The  necessity  for  training  all  Engineer  soldiers  as  skillful  and 
vigorous   excavators,  is  very  apparent  when   one  studies  closely  the 
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duties  of  Engineer  troops  on  the  battlefield,  as  we  have  endeavored 
to  do  in  the  case  of  field  fortifications. 

The  recruits  should,  therefore,  be  drilled  in  earth-work  at  as  early 
a  date  as  is  possible.  Too  much  attention  should  not  be  paid  to 
tracing  and  profiling,  but  as  much  digging  as  is  possible  should  be 
done.  One  or  two  drills  should  be  devoted  to  drill  in  rapidly  com- 
mencing work. 

To  resume,  there  might  be  during  the  winter  season  two  or  three 
bridge  drills  under  the  conditions  above  indicated.  The  rest  of  the 
time  would  be  given  to  earth-work  and  to  field-works.  As  for  all 
other  tasks  which  would  fall  upon  the  Engineers  in  the  field,  it 
would  seem  that  the  company  could  always  acquit  itself  satisfactorily, 
without  requiring  the  recruits  to  serve  except  as  combatants  or  work- 
men, if  account  is  taken  in  regulating  the  details  of  instruction 
during  the  summer  season  of  the  vacancies  annually  produced  by  the 
expiration  of  enlistments. 


APPENDIX. 


We  have  alluded  several  times  in  the  course  of  the  article  to  the  limit- 
ed time  available  for  the  instruction  of  Engineer  troops.  Whatever  the 
zeal  and  devotion  of  the  officers,  and  however  much  the  work  required 
of  the  men,  it  is  feared  that  this  difficulty  cannot  be  completely  obviated. 

Is  it  possible  to  apply  a  truly  efficacious  remedy  to  the  situation,  by 
attacking  directly  the  causes  of  its  existence? 

The  study  of  such  a  question  so  surpasses  our  ability  that  we  would 
hesitate  to  attack  it,  if  we  did  not  consider  it  an  imperative  duty  for  every 
officer  to  contribute  to  the  best  of  his  power,  however  little  those  powers 
may  be,  to  the  progress  which  should  be  the  constant  law  of  our  military 
organization. 

Two  principal  causes  tend  to  reduce  the  time  available  for  instruction: 

1st.  The  great  number  of  special  duty  men  which  the  companies 
furnish. 

2d.     The  multiplicity  of  the  duties  of  the  arm. 

The  first  of  these  causes  has  two  equally  regrettable  results: 

(a)  By  considerably  reducing  the  number  of  men  available  for  work 
and  drill,  it  renders  impossible  the  execution  by  company  of  certain  drills 
that  require  a  definite  number  of  men;  such  as  for  example,  ponton  bridge 
construction.  Recourse  must  be  had  to  drill  companies,  a  proceeding 
which  furnishes  a  poor  means  for  individual  instruction,  although  it  per- 
fects, in  some  cases,  the  instruction  of  the  organization. 

(b)  It  reduces  the  length  of  time  available  for  instruction.  Almost 
all  the  men  are  on  special  duty  at  the  end  of  the  first  year,  some  even  as 
soon  as  their  purely  military  instruction  is  completed. 

It  may  truthfully  be  said,  therefore,  that  there  is  only  a  single  year,  or 
rather  ten  months,  available  for  the  instruction  of  the  men,  and  that  this 
applies  to  men  serving  for  three  years  as  much  as  to  those  serving  but  one. 
All  Engineer  officers  who  have  been  on  duty  with  Engineer  regiments 
will  appreciate  the  difficulties  which  are  experienced  in  giving  sufficient 
time  to  every  part  of  the  instruction  in  so  short  a  period. 
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It  does  not  seem  that  the  situation  can  be  sensibly  modified,  except  by 
a  radical  change  in  our  military  organization.  For  several  years,  indeed, 
the  inspectors-general,  corps  commanders,  etc.,  have  made  an  effort  to  re- 
duce the  number  of  clerks.  The  results  obtained  are  certainly  appreciable, 
but  it  must  be  admitted  that  nothing  much  remains  to  be  done  in  this 
direction  and  that  the  small  number  of  men  which  might  perhaps  be 
returned  to  the  ranks,  would  scarcely  work  any  change  in  the  present 
state  of  affairs. 

Let  us  then  turn  to  the  various  duties  of  the  arm. 

These  duties,  numerous  in  the  past,  have  recently  been  still  futher  in- 
creased when  the  regiments  of  pontoniers  were  abolished,  and  the  ponton 
work  was  given  to  the  Engineers.  The  ponton  drill  appreciably  reduces 
the  time  which  can  be  given  to  other  drills. 

It  may  then  be  asked  whether  all  the  Engineer  troops,  except  the  railroad 
and  balloon  regiments,  should  be  drilled  in  ponton  building,  or  whether 
it  would  not  be  preferable  to  specialize  some  of  the  companies  in  this 
duty,  as  for  example  the  corps  companies,  leaving  the  divisionaland  garri- 
son companies  to  receive  the  same  instruction  as  in  the  past. 

Up  to  the  present  time  the  former  system  has  been  followed,  except  as 
far  as  concerns  the  assignment  of  companies  on  mobilization. 

There  has  been  no  increase  in  the  enlisted  strength  of  the  Engineer 
troops  to  correspond  with  the  increase  in  their  duties.  As  the  number 
of  companies  remains  about  the  same,  it  would  appear  most  difficult  to 
assign  a  suflicient  number  of  them  to  the  new  work  without  encroaching 
on  the  other  duties  of  the  arm. 

There  are  other  difficuties  to  be  confronted.  The  old  Engineer  garri- 
sons— Arras,  Grenoble,  Montpellier,  Versailles — were  chosen  at  a  time 
when  there  was  no  thought  of  ponton  duty  for  this  arm.  The  result  is 
that  the  troops  must  be  moved  and  sent  to  large  streams,  where  the  breadth 
and  rapidity  of  current  will  permit  them  to  perfect  the  instruction  that 
can  only  be  outlined  at  their  garrisons. 

Such  a  proceeding  requires  considerable  time,  to  the  detriment  of  other 
important  branches,  which  cannot  be  neglected,  as  they  constitute  an  es- 
sential part  of  the  instruction  of  some  companies.  A  case  in  point  is  the 
instruction  of  the  fortress  companies  in  saps  and  mines.  The  school  of 
mines  requires,  especially,  considerable  time  for  its  proper  treatment,  so 
that  it  is  very  difficult  to  make  an  accomplished  miner  and  a  well  drilled 
pontonier  out  of  the  same  Engineer  soldier  in  three  years. 

At  first  sight  specialization  would  seem  to  be  a  remedy  for  the  situation. 
The  specialization  might  be  applied  to  the  companies  as  a  whole,  or  to  the 
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soldiers  in  the  company.  The  result  would  be  the  same — the  number  of 
subjects  to  be  taught  each  soldier  would  be  reduced,  and  more  time  could 
be  devoted  to  instruction  in  the  subjects  taken  up. 

We  propose,  therefore,  in  the  remainder  of  our  remarks  to  consider 
whether  this  measure  appears  compatible  with  the  proper  preparation  of 
Engineer  troops  for  war,  and  in  the  case  of  the  affirmative,  whether  it 
should  be  applied  to  individual  men  or  to  organizations,  and  under  what 
conditions. 

SAPS  AND  MINES. 

Amongst  the  duties  of  Engineer  troops,  saps  and  mines  were  formerly 
the  most  important,  as  is  shown  by  the  name  "sapper  and  miner."  At 
present  the  employment  of  these  works  has  been  considerably  modified, 
and  has  sensibly  diminished,  at  least  in  the  regular  and  almost  rigid  forms 
formerly  affected.  Again,  the  greater  part  of  the  Engineer  troops  go  now, 
.  on  mobilization,  to  the  field  armies,  so  that  the  school  of  saps  and  mines  has 
little  by  little  lost  the  predominant  place  which  it  formerly  held. 

Are  we  to  believe,  as  we  sometimes  hear,  that  the  powerful  effect  of 
modern  siege  artillery  will  do  away  with  the  inch  by  inch  attack  in  the 
future?  It  would  seem  likely  that  such  will  be  the  case  when  an  anti- 
quated, incomplete,  and  badly  defended  fortress  is  attacked,  as  will 
undoubtedly  frequently  happen.  A  fortress  properly  prepared  and  defend- 
ed with  a  sufficient  garrison  will,  on  the  contrary,  be  a  very  different 
proposition.  By  such  fortresses  we  particularly  understand  those  which 
are  provided  with  strong  works  for  defending  the  flanks  and  intervals,  so 
constructed  that  they  cannot  be  destroyed  by  distant  artillery,  and  service- 
able after  the  most  violent  bombardment. 

Is  the  building  of  such  a  fortification  possible  in  the  era  of  modern 
artillery.'^  Without  entering  into  too  lengthy  a  technical  discussion,  we 
will  say  merely  that  the  affirmative  appears  certain,  and  that  it  is  prudent 
to  assume  it  in  any  case.  The  assailant  who  attacks  such  a  fortress  will 
have  to  choose  between  a  blockade  and  a  regular  siege. 

What  will  be  the  nature  of  the  works  of  approach  in  the  sieges  of  the 
future.^     It  would  appear  that  they  fall  into  two  entirely  different  classes. 

Until  a  certain  distance  from  the  fortress  has  been  reached — a  distance 
which  will  vary  according  to  circumstances —  the  work  will  be  that  of 
putting  the  positions  successively  occupied  by  the  assailant  in  a  state  of 
defense.  To  this  end  the  assilant  will  improve  natural  cover,  and  will 
construct  deep  trenches  provided  with  overhead  cover  at  frequent  intervals. 
Concealed  communications,  and  the  various  approaches,  will  be  so  de- 
signed as  to  mutually  resist  the  sorties  of  the  defender. 
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The  construction  of  these  works  is  not  essentially  different  from  the 
construction  of  powerful  field  fortifications  on  a  battlefield.  It  will  be 
mainly  carried  on  by  the  infantry.  The  Engineer  companies  employed 
with  them  can  apply  to  such  works  little  of  their  instruction  in  sapping 
and  still  less  of  their  instruction  in  mining. 

When  the  assailant  has  arrived  sufficiently  close  for  an  assault,  he  may 
find  that  his  artillery  has  destroyed  the  flank  defenses  of  the  works  and 
their  intervals,  and  has  breached  a  wide  passage  through  the  auxiliary  de- 
fenses, the  wire  fences,  and  all  the  artifices  for  checking  the  assailants  under 
the  fire  of  the  defenders.  If  this  fire  then  appears  sufficiently  weakened 
and  demoralized,  the  assault  may  be  delivered  at  once. 

But  the  action  of  the  artillery  on  the  essential  portions  of  the  works  of 
the  fortress,  and  on  the  auxiliary  defenses,  may  not  have  been  effective. 
In  such  case  the  assailant  should  push  his  approaches  up  to  the  main  line 
of  the  defense,  in  order  to  finish  with  the  mine  the  destruction  com- 
menced by  the  cannon. 

The  distance  over  which  the  assault  may  be  delivered  is  very  variable. 
It  depends  on  many  factors,  the  most  important  of  which  is  the  temper  of 
the  defenders.  If  the  latter,  in  spite  of  the  losses  and  privations  of  a  pro- 
tracted siege,  have  remained  active  and  energetic,  an  assault  delivered  over  a 
distance  may  lead  to  a  disaster.  If  the  defender  can  man  his  ruined  parapets 
with  a  line  of  riflemen  and  can  succeed  in  mounting  on  them  a  few  rapid- 
fire  guns,  at  the  moment  when  the  artillery  of  the  attack  has  ceased  firing 
to  avoid  injuring  its  own  troops,  the  assailant  may  meet  a  bloody 
repulse.  The  history  of  former  wars  offers  many  instances  of  this  kind, 
and  such  an  occurrence  is  even  more  likely  to  happen  in  the  future,  on 
account  of  the  increased  efficiency  of  modern  arms.  It  will  be  necessary 
to  push  the  cover  for  the  troops  that  are  to  make  the  assault  as  close  as  pos- 
sible to  their  objective.  The  construction  of  the  necessary  approaches  under 
the  close  fire  of  the  defense,  the  destruction  of  concrete  counterscarps  and 
counterscarp  galleries,  and  the  underground  warfare  against  the  counter- 
mines of  the  enemy,  if  such  should  be  undertaken,  are  surely  operations 
requiring  the  utmost  skill,  and  should  be  prepared  for  by  a  training  that 
is  not  necessary  in 'the  construction  of  approaches  at  a  distance  from  the 
defense. 

If  the  attacker  finds  it  necessary  to  push  his  works  as  close  to  the  de- 
fender as  this,  the  defender  will  usually  endeavor  to  retard  his  opponent's 
progress  by  means  of  under-ground  warfare,  carried  on  with  all  the  means 
of  modern  science. 

It  would  seem,  therefore,  that  for  a  siege  pushed  to  its  extremity,  as 
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may  sometimes  occur,  the  employment  of  Engineer  companies  specially 
trained  in  such  warfare  will  be  necessary.  But  while  it  must  be  acknowl- 
edged that  regular  siege  warfare  must  occasionable  be  carried  on,  yet 
such  conflicts,  if  not  exceptional,  would  at  least  be  so  unfrequent,  that  no 
very  large  number  of  Engineer  companies  need  receive  the  special  instruc- 
tion pertaining  to  it.  The  present  siege  companies,  with  the  corresponding 
reserve  and  territorial  companies,  should  furnish  suflicient  men  to  defend 
our  own  forts,  or  to  attack  those  of  the  enemy  if  the  war  should  fortu- 
nately be  waged  in  foreign  territory. 

It  is  a  question,  therefore,  as  to  whether  we  should  not  divide  the 
Engineer  troops  into  siege  and  field  companies,  and  specialize  both  their 
instruction  and  their  duties. 

Siege  corps  and  garrisons  of  fortified  places  would  include  Engineer 
troops  of  both  classes.  The  field  Engineer  troops  would  be  assigned  to 
the  construction  and  care  of  communications  in  general,  and,  when 
necessary,  to  ponton  bridges  in  particular.  They  would  assist  the  siege 
companies  in  putting  the  fortress  in  a  state  of  defense,  and  in  the  con- 
struction of  advanced  posts  at  a  distance  from  the  works. 

With  the  exception  of  that  portion  of  the  instruction  that  relates  to  field 
operations,  such  as  the  employment  of  explosives  in  demolitions,  and 
in  breaching  walls  and  auxiliary  defenses,  the  school  of  mines  would 
then  be  omitted  from  the  instruction  of  the  field  companies.  The 
little  that  can  now  be  taught  them  appears  in  any  event  insufficient 
to  fit  them  for  any  service  except  that  of  auxiliaries  in  the  close  attack  or 
defense  of  a  fortress.  Again,  such  instruction  would  not  seem  necessary 
in  the  preparation  of  the  outer  line  of  resistance  on  the  defensive,  or  in 
the  construction  of  the  distant  approaches  on  the  offensive. 

On  the  other  hand  saps  and  mines  would  become  the  essential  part  of 

the  instruction  of  the  siege  companies.     This  instruction  would  include 

field  fortifications  in  addition,  but  bridges  would  be  taught  only  to  field 

campanies. 

BRIDGES. 

As  we  have  mentioned  before,  most  of  the  posts  of  Engineer  regiments 
are  not  suitable  for  completeing  their  instruction  in  ponton-bridge  building. 
It  is,  therefore,  necessary  to  send  each  year  a  number  of  companies  to  a 
water-course  of  sufficient  breadth  and  velocity  of  current,  in  order  to 
complete  their  instruction. 

The  proper  method  for  accomplishing  this  is  doubtful,  and  of  recent 
years  there  has  been  no  uniformity  as  regards  the  river  selected,  or  as  to 
the  troops  designated  for  the  duty. 
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Since  we  have  lost  the  Rhine,  the  Rhone  is  the  only  one  of  our  rivers 
which  realizes  the  most  favorable  conditions  for  the  instruction  of  pon- 
toniers.  With  a  very  hard  bottom  offering  little  hold  for  anchors,  great 
breadth,  and  a  rapid  current,  it  unites  all  the  difficulties  which  must  be 
overcome. 

The  ideal  arrangement  would  be  to  send  all  the  companies" that  might 
be  assigned  to  ponton  work  to  this  river  each  year. 

There  would,  however,  be  two  objections  to  this  arrangement,  under 
'     the  present  conditions  at  least. 

The  first  is  the  necessary  expense.  As  the  regiments  at  Arras, 
Versailles,  and  Angers  are  quartered  in  towns  at  a  long  distance  from  the 
Rhone,  the  expense  of  transporting  the  troops  by  rail  would  be  heavy, 
and  should  be  reduced  to  the  lowest  possible  amount.  The  facilities  for 
quartering  troops  on  the  banks  of  the  Rhone  are  at  present  very  limited, 
and  new  barracks  must  be  constructed  if  all  the  companies  are  to  be  sent 
to  this  river  for  a  sufficiently  long  period.  This  would  involve  a  further 
expense  that  should  be  avoided  if  practicable. 

The  second  objection  is  the  time  required  for  such  instruction.  This 
would  decrease  the  number  of  drills  that  could  be  devoted  to  the  other 
branches  of  instruction,  and  these  latter  could  not  be  properly  taught. 

One  solution  which  was  employed,  was  to  send  to  the  Rhone  a  certain 

number  of  picked  men  only,  forming  a  provisional  company  from  each 

regiment.     The  remainder  of  the  men  finished  their  instruction  at  rivers 

.     relatively  near  the  garrison,  such  as  at  Elbeuf  on  the  Seine,   for  instance, 

for  the  Arras  and  Versailles  regiments. 

Although  this  procedure  removed  the  first  of  the  objections,  it  did  not 
affect  the  second.  For  this  reason,  undoubtedly,  a  different  system  has 
been  instituted.  Under  the  new  arrangement  the  Rhone  only  is  utilized 
for  completing  the  instruction  of  the  men.  Each  regiment  sends  as  many 
drill  companies  as  it  has  battalions.  The  divisional  and  corps  companies 
each  furnish  forty  men  to  be  specialized  as  pontoniers,  the  remainder 
being  instructed  as  miners.* 

If  the  relative  advantages  and  disadvantages  of  these  two  'methods  be 
compared,  it  will  be  seen  at  once  that  the  first  provides  instruction  by 

*  This  specialization  is,  however,  only  partial,  since  it  relates  only  to  the  higher  in- 
struction. The  enlisted  men  in  the  field  companies  receive  at  first  an  elementary 
instruction  in  both  bridging  and  mining.  We  would  call  attention  to  the  difficulties 
of  properly  carrying  out  the  more  detailed  instruction  of  the  miners  of  the  field  com- 
panies, under  such  conditions.  After  the  companies  have  sent  forty  men  to  the 
bridge  instruction  there  are  few  left  for  drill,  as  ordinarily  it  is  very  rarely  that  the 
company  turns  out  as  many  as  forty  men  for  drill. 
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company,  but  this  is  not  regarded  as  a  very  important  point.  By  taking 
care  that  enough  non-commissioned  officers  are  sent  to  the  Rhone,  the 
company  commanders  would  secure  a  sufficient  number  of  chiefs  of  pon- 
ton who  are  skilled  in  maneuvering  the  boats  in  rapid  water.  But  while 
the  chiefs  of  ponton  would  be  properly  drilled  for  the  construction  of  a 
bridge  on  such  rivers  as  the  Rhine  or  Rhone,  it  is  to  be  feared  that  the  crews 
would  not  have  sufficient  training  to  work  quickly  in  such  a  rapid  current. 

The  second  solution,  on  the  other  hand,  would  seem  to  provide  each 
company  with  a  sufficient  number  of  well  trained  men  to  form  the  anchor 
and  boat  detachments  for  work  in  any  stream. 

In  this  case,  however,  the  instruction  is  not  conducted  by  the  captain, 
but  by  all  the  officers  of  the  regiment  in  turn,  for  these  officers  take  up  this 
duty  in  succession.  This  is  a  very  serious  matter.  Its  gravity  is  apparent 
when  we  examine  in  detail  the  way  in  which  the  instruction  is  carried  out. 

The  drill  companies  must  supply  the  guard  and  fatigue  details,  and 
these  absorb  a  considerable  number  of  men.  In  addition  there  are  the 
musicians,  orderlies,  telegraph  operators,  cooks,  etc.,  who  are  never  present 
at  drill.  These  details  reduce  considerably  the  effective  strength  of  the 
forty  trained  men  that  the  bridge  drills  should  give  each  company.  Even 
the  men  available  for  duty  are  not  uniformly  instructed. 

In  addition  to  those  detailed  for  duty  with  the  drill  companies,  the  other 
officers  of  the  regiment  spend  about  a  week  on  the  Rhone.  During  this 
time  they  are  each  called  upon  ta  take  charge  of  two  or  three  drills.  As 
is  proper,  they  are  careful  to  see  that  the  drills  that  they  conduct  are  cor- 
rectly executed.  They  direct  the  officers  who  are  their  assistants  to  select 
their  non-commissioned  officers  accordingly.  The  inevitable  result  is  that 
the  chiefs  of.  ponton  who  have  shown  skill  and  coolness  at  the  beginning 
of  the  drill  period  are  always  assigned  to  these  most  difficult  posts,  which 
consequently  impart  the  greater  training,  while  the  others  are  put  at  lash- 
ing side  rails,  constructing  the  abutments,  and,  above  all,  carrying  balk 
and  chess.  The  men  in  their  turn  are  assigned  to  their  duties  according  to 
their  proficiency  by  the  non-commissioned  officers  in  charge  of  the  detach- 
ments. Even  if  they  so  desired  it  would  be  hardly  possible  for  the  officers, 
who  are  being  constantly  changed,  to  establish  such  a  rotation  of  duties 
that  all  the  men  would  be  put  through  each  variety  of  work  a  few  times. 

The  result  is  that  the  number  of  men  in  each  company  really  instructed 
in  building  a  ponton  bridge  in  a  rapid  current  is  reduced  from  the  total 
of  forty  which  it  should  have,  to  twenty,  fifteen,  or  even  less.  This  is 
another  instance  of  the  unfortunate  result  of  drilling  men  in  special 
platoons,  drill  companies,  or  anywhere  except  in  their  own  companies. 


39 

Neither  of  the  two  methods  of  instruction,  successively  adopted,  appears 
to  be  quite  satisfactory  therefore,  and  it  does  not  seem  easy,  with  the 
present  org:anization  of  Engineer  troops,  to  find  a  solution  that  gives  at 
once  efficiency  and  economy.  It  is  particularly  hard  to  avoid  the  difficulty 
that  arises  from  the  fact  that  as  the  bridge  drill  is  rightly  considered  of 
the  highest  importance,  all  the  field  companies  have  come  to  devote  so  long 
a  time  to  it  that  the  other  branches  of  instruction  are  appreciably  neglected. 

May  it  not  then  be  asked  whether  under  such  conditions,  it  would  not 
be  preferable  to  specialize  a  number  of  companies  as  ponton  companies, 
even  admitting  that  such  a  measure  is  incompatable  with  the  duties  that  the 
Engineer  companies,  as  now  assigned  to  the  army  corps,  are  called  upon 
to  perform? 

If  one  of  the  Engineer  companies  of  an  army  corps  is  to  be  specialized  as  a 

ponton  company,  it  would  naturally  be  the  corps  company.     Should  not  this 

company  be  able  to  execute  alone  all  the  duties  connected  with  the  bridge 
train.'' 

Let  us  consider  the  most  unfavorable  case;  that  of  an  army  corps 
marching  on  two  parallel  roads  with  a  division  of  the  bridge  train  in  each 
column.  The  two  bridges  which  might  be  required  in  such  a  case  could 
be  easily  built  by  a  platoon  of  the  corps  company,  since  the  work  would 
require  at  the  most,  for  each  of  the  bridges,  but  97  men,  of  whom  28 
(the  balk  and  chess  detachments)  could  be  any  auxiliaries  whatever.  If 
an  advance  guard  bridge  train  marches  at  the  head  of  each  column,  its 
service  could  easily  be  attended  to  by  a  section  of  the  corps  company. 

In  a  word,  the  available  strength  of  that  company,  supposing  that  it  is 
reduced  almost  one-half,  will  be  sufficient  in  every  case  to  handle,  under 
normal  conditions,  all  the  material  of  the  bridge  train  pertaining  to  the 
army  corps.  The  essential  point  is  that  it  should  be  within  reach.  Now 
it  is  certain,  by  reason  of  the,  relative  position  which  the  units  occupy 
in  the  columns,  that  the  corps  company  will  be  able  to  reach  the  site  of 
the  bridge  at  least  as  quickly  as  the  bridge  train. 

As  far  as  the  bridge  train  is  concerned,  therefore,  it  does  not  appear 
that  there  would  be  any  difficulty  to  assigning  the  duty  to  the  corps 
companies  exclusively.  Such  companies  alone  would  consequently 
receive  the  corresponding  instruction.^^ 

*In  order  to  treat  the  question  thoroughly,  it  would  be  necessary  to  discuss  the 
influence  of  such  a  measure  on  the  formation  of  the  reserve,  but  a  study  of  this  nature 
would  be  out  of  place  here.  We  may  say  merely  that  the  sole  consequence  that 
should  result  from  it  would  be  the  necessity  of  maintaining,  in  the  composition  of 
the  reserve  companies,  some  ratio  between  the  respective  number  of  the  men  who 
have  served  in  the  corps  companies,  and  those  coming  from  the  divisionary  com- 
panies.    It  does  not  seem  that  any  difficulty  would  result  from  this. 
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The  present  condition  of  affairs  was  predicted  by  many  officers,  when 
the  pontonier  regiments  were  abolished,  and  there  were  some  who  advo- 
cated the  reorganization  of  these  regiments  by  collecting  at  Angers  and  at 
Avignon  the  third  companies  of  the  Engineer  battalions. 

It  would  seem  that  this  last  arrangement  would  be  unfortunate  from 
several  points  of  view.  As  the  corps  companies  would  form  separate 
regiments,  and  as  they  would  be  the  only  troops  that  were  given  ponton 
drill,  they  would  gradually  allow  this  portion  of  the  work  to  monopolize 
their  time,  and  would  regard  everything  else  as  subservient  to  it.  Under 
such  conditions  the  divisional  companies  would  have  to  perform  all  the 
duties  in  the  army  corps  that  fell  to  the  Engineers  before  the  pontoniers 
were  abolished.  They  would  be  unable  to  cope  with  such  a  task. 
There  is  another  point  of  great  importance,  which  is  that  the  Engineer 
troops  attached  to  an  army  corps,  should  all  belong  to  the  same  organi- 
zation in  time  of  peace. 

Thus  specialized,  the  corps  companies  would  be  the  only  ones  that 
would  have  to  be  sent  to  the  Rhone  to  complete  their  training,  and  this 
training  could  more  advantageously  be  conducted,  since  separate  detach- 
ments would  no  longer  be  grouped  into  drill  companies,  but  the  companies 
would  remain  intact  under  the  command  of  their  captain,  who  alone  is 
responsible  for  the  instruction  of  his  company. 

These  companies  would  not  be  on  this  account  mere  ponton  companies. 
The  special  instruction  in  bridge  work,  however  completely  carried  out, 
would  not  absorb  all  the  time  outside  of  the  purely  military  drills. 
Their  program  of  instruction  would  include  the  use  of  explosives  and 
the  construction  of  field  fortifications. 

When  the  corps  companies  were  not  acting  as  pontoniers — and  this 
would  be  the  ordinary  condition — they  would  be  employed  on  the  duties 
of  constructing  or  demolishing  lines  of  communication,  and  in  fortifying 
the  field  of  battle.* 

The  divisional  companies  would  be  trained  only  in  the  former  Engineer 
bridge  instruction,  that  is  to  say,  they  would  be  drilled,  concurrently  with 
the  corps  companies,  in  the  construction  of  bridges,  using  material  found 
on  the  spot. 

*The  specilization  of  the  corps  companies  as  companies  of  pontoniers,  above 
outlined,  could  not  be  regarded  as  a  return  pure  and  simple  to  the  old  organization, 
for  it  would  not  present  the  two  essential  objections  which  were  to  be  found  in  this 
latter,  viz: 

1st.  All  the  engineer  troops  having  charge  of  communications  in  the  army  corps 
were  not  united  under  the  same  commander. 

2d.  The  pontonier  company  could  be  employed  only  in  the  construction  of 
bridges. 
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FIELD  FORTIFICATION. 


The  conclusion  from  the  considerations  in  regard  to  saps,  mines,  and 
bridges  above  set  forth,  is  that  if  the  engineer  companies  are  specialized 
as  indicated,  field  fortifications  would  be  taught  to  all  the  companies.  It 
would  merely  be  necessary  to  consider  their  assignment  on  mobilization, 
and  regulate  accordingly  the  details  of  the  instruction  given  to  each. 
Thus,  for  example,  the  division  companies,  having  no  longer  to  deal  with 
saps,  mines  or  the  bridge  equipage,  could  consequently  devote  considerable 
time  to  the  works  of  the  battlefield.  Company  commanders  would  em- 
ploy this  time  in  perfecting  their  men  in  excavation,  in  rapidly  laying  out 
field  works,  and  particularly  in  fortifications  on  varied  ground.  These 
last  drills  are  the  only  means  of  studying  in  detail  the  work  of  such  varied 
nature  as  would  fall  to  them  on  the  battlefield,  when  acting  in  conjunction 
with  the  infantry. 

We  have  set  forth  in  this  appendix  the  reasons  for  the  specialization  of 
Engineer  troops. 

We  may  have  overlooked  considerations  that  are  opposed  to  the  adoption 
of  such  a  measure.  So,  leaving  the  decision  to  more  compentent  and 
experienced  authorities,  let  us  be  careful  not  to  rashly  draw  final  conclus- 
ions. Our  object  is  attained  if  by  submitting  this  work  to  our  superiors 
and  comrades,  we  have  added  a  useful,  though  modest,  contribution  to 
the  study  of  the  most  important  question  pertaining  to  the  service  to 
which  we  have  the  honor  to  belong — the  preparation  of  Engineer  troops 
for  war. 

POTEZ, 
Capitaine  brevet e  du  genie. 
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NOTE. 

The  accompanying  report  was  furnished  to  the  Second  (Military  In- 
formation) Division,  General  Staff,  by  Captain  W.  S.  Biddle,  14th 
Infantry,  Military  Attache,  Berlin,  Germany.  The  translation  was  made 
by  Major  H.  F.  Hodges,  Corps  of  Engineers. 


INSTRUCTIONS    FOR   USE   OF  STEEL  PONTONS 
AND  HALF-PONTONS  FOR  CAVALRY. 


This  material  is  intended  only  for  cavalry  service  and  forms  part  of  the 
equipment  of  each  cavalry  regiment. 

Each  cavalry  regiment  has  at  its  disposal  four  steel  half-pontons  with 
their  regular  appurtenances,  all  of  which,  for  each  set  of  two  half-pontons, 
are  loaded  upon  one  ponton  wagon  of  special  c 

The  equipment  is  as  follows  ; 


DESCRIPTION   OF   MATERIAL. 

1.  The  Steel  Half-PmUm.  (Plates  1  and  2.)  This  is  made  from 
steel  with  a  high  percentage  of  nickel.  The  pointed  end  of  the  half- 
ponton  is  called  the  bow;  the  angle  of  the  bow  is  called  the  stem.  The 
end  of  the  half-ponton  opposite  the  bow  is  called  the  stern. 

The  framework  of  the  ponton  consists  of  steel  ribs  upon  which  the 
skin  plating  is  riveted. 

A  strip  of  wood  is  worked  around  the  upper  and  outer  edge  of  the  half- 
ponton  to  form  the  gunwale. 

There  are  holes  in  the  gunwales  to  receive  the  oar  locks,  and  others  to 
receive  the  tenons  of  the  siddles  and  the  stanchions  of  the  railings. 


On  the  inside  of  the  bottom  of  the  boat  are  placed  two  cavils,  one 
near  the  bow  and  one  near  the  stern,  to  which  the  anchor  ropes  may  be 
fastened,  after  the  assembling  of  the  two  half-pontons. 

The  skin  of  the  boat,  which  is  of  sheet  steel,  is  protected  on  the  out- 
side by  three  wooden  battens  worked  lengthwise  along  the  bottom,  and 
on  the  inside  by  five  wooden  battens  similarly  placed  along  the  frame. 
Besides  these,  two  wales  of  wood  are  worked  along  the  outside  of  the 
boat  lengthwise  as  fenders,  and  serve  also  as  supports  for  the  other  half  of 
the  boat  when  the  two  are  loaded,  one  above  the  other,  on  the  ponton 
wagon  (see  Plate  5).  In  addition,  also  for  the  purpose  last  mentioned, 
there  are  five  small  braces  worked  between  the  gunwale  and  the  waling 
strip  on  each  side  of  the  half-ponton,  each*  brace  being  provided  with  a 
hook,  which  helps  in  securing  the  half-ponton  to  the  wagon,  and  in 
securing  the  flooring  to  the  boat  when  the  bridge  is  constructed. 

The  two  half  boats  are  assembled  by  means  of  a  hook  and  eye  (Plate 
1)  on  the  outside  of  the  transom  forming  the  stern  of  the  half-ponton, 
and  are  secured  also  by  lashings  passed  around  the  cavils  in  the  bottom  of 
the  half  boats.     The  parts  can  be  assembled  on  land  or  in  the  water. 

2.  The  Saddle,  (Plate  3).  This  is  made  of  pine.  The  ends  engage 
by  hooking  into  seats  prepared  for  them,  one  at  the  bow  of  the  half- 
ponton,  and  the  other  in  the  inside  of  the  gunwale  of  the  stem  transom 
(see  Plate  1). 

The  seats  for  the  joists*  of  the  flooring  panels  are  protected  by  sheet 
metal.  The  other  holes  in  the  upper  surface  of  the  sill  are  for  the 
stanchions  of  the  railing,  different  ones  being  used  for  the  narrow  foot- 
bridge and  for  the  wide  footbridge,  both  when  built  with  whole  pontons* 
and  for  the  service  bridge,  as  well  as  for  the  wide  footbridge  when  built 
with  half-pontons.  The  sill  is  also  used  as  an  abutment  sill  for  the 
larger  bridges,  being  sunk  a  little  in  the  ground  and  held  in  place  by  the 
stakes. 

3.  The  Flooring  Panels.  (Plate  3).  These  are  made  of  pine,  each 
panel  having  three  joists  to  which  the  wooden  planks  are  secured.  All 
these  joists  engage  on  the  saddle,  the  outside  ones  by  means  of  brackets 
and  the  middle  one  by  a  hook.  In  buildincr  a  ferry-raft  of  whole  or  half- 
pontons,  the  joists  are  supported  by  the  gunwales  of  the  boats. 

The  iron  strap  in  the  middle  of  each  of  the  panels  and  the  two  holes  at 
the  end  of  the  same  are  to  engage  the  hooks  of  the  sleepers  (see  Plate  4), 
used  when  the  wider  bridges  are  built. 


*Sic  in  the  text.     The  plates  indicate  the  hooks  on  alternate  braces  only. 


4.  Tht  Sleepers.     (Plate  4).     The  sleepers  are  made  of  pine  t^nforccd 

with  iron,  and  serve  to  support  and  clamp  together  the  panels  of  flooring 
ing  in  the  wide  footbridge  or  the  service  bridge.  Each  sleepef  has  four 
hooks,  with  hand-nuts  or  thumb-screws  at  the  lower  end  of  the  shank, 
allowing  the  hooks  to  be  drawn  tight  by  hand.  The  outside  hooks  have 
one  branch,  the  two  middle  hooks  two  branches.  The  nuts  or  thumb- 
screws on  the  bottom  are  locked  fast  after  drawing  up,  by  rings  arranged 
to  pass  over  one  of  the  arms  and  prevent  the  nut  from  working  loose. 

5.  The  Stanchions.  (Plate  4).  These  are  made  of  ash,  each  with  an 
iron  shoe  and  tenon  at  the  lower  end.  which  fits  into  one  of  the  holes  in 
the  saddle  piece,  or  gunwale,  according  to  whether  a  bridge  or  raft  has 
been  built.  The  stanchions  project  1"  above  the  flooring.  TTie  upper 
extremity  is  provided  with  an  iron  cap  and  ring  through  which  the  hand 
line  is  placed  and  secured. 

6.  The  .-tnchor.     This  has  two  flukes  and  the  usual  stock. 

7.  The  Oars.  These  are  of  pine  and  S"  long.  The  blade  is  shod 
with  iron  and  has  rounded  corners. 

8.  The  Oar  Loch.     These  are  of  iron  and  of  the  usual  type. 

9.  The  Boat  Hooks  (or  Poles).  These  are  of  pine,  round,  4.2"  long, 
5'"'  thick  in  the  middle.     The  lower  end  is  blunt  and  shod  with  iron. 

10.  The  Stakes.  The  ropes  or  lines  belonging  to  the  equiptnent  are 
as  follows : 

Anchor  rope SS.O"  1.5™ 

Railing  line 6.5'"  1     ™ 

Lashings —  - 2.5™  0.8™ 

11.  The  Stakes.  These  are  of  ash,  0.5™  long  and  6™  thick. 
They  have  iron  points  and  are  capped  with  iron. 

The  manner  of  loading  the  ponton  wagon  is  shown  on  Plate  5,  here- 
with. The  equipment  loaded  on  one  wagon  is  one-half  of  that  carried 
with  a  regiment  of  cavalry. 

ADDITIONAL   EQUIPMENT   FOR   ONE   REGIMENT. 
Two  Ponioti   wagons,  Prussian   model;    I   small   shears,  1    shears   for 
cutting  sheet  metal,  riveting  tools,  1    piece  sheet  steel,  '/■  sq.  m.;  rivets, 
spare  parts,  iron;  1  tool  chest,  1  box  for  rivets. 

DIMENSIONS   AND  WEIGHTS. 

Steel  half-ponton 118. 

Saddle  pieces,  about  3.45"'    long 20. 


Weight  Ice. 

Floorinj;  panel,  4'"  lonjj,  l*"  wide          _        90  to  95. 

Sleeper  _ .      _        _        _    .    _  .      .                .    .    _  45  to  50. 

Stanchion  _    _        _        .        _                 .        _          .  2  to  2/4. 

Anchor  .        _        _        .        _                _        _        _  25  to  30. 

Oar _      .        _    -    .                -        -  4  to  5. 

Oarlock .        _ ._        __               _        3^  to  j^. 

Boat  hook -      -_        _        3>4  to  4. 

Anchor  rope.        _        .        _      .  _        _____  9  to  10. 

Hand  line  _        _                 .        3>2  to  4. 

Lashings  _        _    1  tj  1 3^2. 

Stake __ -      


1. 


Ponton  wagon  _        __  _  _     1,580  to  1,600. 

llie  dimensions  marked  on  the  plates  are  in  meters. 


Plate  I 


^£ATroi^e,NO  or  ^AOOUK 


Ste«n  Transom. 


'^HooK.    ^; 
Scat  for  cjho  qt  ^ktmx.^  ^ 


Stanchion- 


A.  Limber  chest  with  supplies  fhP'  wa* 
B.BrJdge  niaferial 

CCh&st  con faining  explosives^  j^m^Hsuf^iics  « 
ropaff  At/. 

Side    Elevation. 


Rear  Elevation. 


1^' 


Halp-Ponton 


Half-Powtom 


Four  Floorinc  Ranels 
-|ps.„.„||»;y_||. 


Applies 


Ponton  * 
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FOR  COAST  DEFENSE  SERVICE. 


The  use  of  search-lights  in  modern  warfare  is  an  absolute  necessity, 
no  seacoast  fortification  being  complete  without  them.  Their  value 
as  an  aid  to  seacoast  batteries  in  repelling  night  attacks  depends  upon 
the  number,  size,  location,  and  control  of  the  search-lights  and  the 
reliability  of  the  power  supply.  Inefficiency  in  any  of  these  points  is 
sure  to  be  felt;  and  an  energetic  enemy  is  sure  to  notice  and  take  ad- 
vantage of  them.  It  is  of  interest  to  note  each  subject  in  turn  and 
its  influence  upon  the  general  efficiency  of  the  search-light  system,  as 
by  this  means  some  features  that  are  detrimental  to  the  system  may 
be  eliminated  and  others  altered  to  improve  it. 

Local  conditions,  as  in  all  other  engineering  projects,  are  the  con- 
trolling features.  This  makes  it  impossible  to  adopt  hard  and  fast 
rules,  but  the  average  conditions  admit  of  a  few  general  remarks  which 
are,  without  very  great  changes,  applicable  to  all. 

Search-lights  have  been  classified,  according  to  the  duties  to  which 
they  are  assigned,  as  searching,  illuminating  and  blinding  lights. 
The  combined  Army  and  Navy  maneuvers  have  shown  conclusively 
that  blinding  lights,  while  they  cause  considerable  trouble  with  the 
merchant  marine,  are  not  real  obstacle  to  warships.  This  leaves  for 
consideration  searching  and  illuminating  lights.  All  lights  of  each 
distinct  and  seperate  fire  command  should  be  under  the  control  of  one 
man,  who  should  have  complete  control  of  them.  The  lights  should 
be  divided  into  searching  and  illuminating  lights,  and  each  should 
confine  itself  to  the  duties  assigned  to  it;  or,  in  other  words,  no 
search-light  in  either  class  should  attempt  the  duties  of  the  other, 
unless  accident  compels  a  reassignment  of  the  lights,  which  should  be 
in  accordance  with  a  prearranged  plan. 

Aside  from  the  regular  duties  an  important  feature  of  any  system  of 
defense  is  the  protection  of  the  home  fleet.     The  opening  events  in 


the  present  war  between  Russia  and  Japan  have  shown  the  desirability 
of  an  efficient  search-light  system.  The  present  automobile  torpedoes 
with  an  initial  speed  of  30  knots  have  a  range  of  from  800  to  1,000 
yards,  but  as  it  is  quite  probable  that  in  the  near  future  a  torpedo 
having  an  initial  speed  of  40  knots  and  a  range  of  from  1,200  to  1,500 
yards  will  be  designed.  It  is,  therefore,  important  that  the  search- 
light system  be  able  to  pick  up  and  illuminate  torpedo-boats  moving 
into  an  attack,  in  sufficient  time  to  repulse  them  before  they  have 
attained  the  range  given  above. 

NUMBER  OF  LIGHTS. 

The  number  of  distinct  and  seperate  targets  that  can  be  subjected 
to  an  overwhelming  fire  at  one  time,  determines  the  number  of  illumi- 
nating lights.  In  some  cases  this  would  be  one  for  each  fire  com- 
mand, in  others  one  for  each  gun,  but  the  more  general  solution  will 
be  one  for  each  battery.  Under  the  head  of  illuminating  lights  some 
would  place  such  lights  as  the  FIRE  COMMANDER'S  and  DIS- 
TRICT COMMANDER'S.  If  such  lights  are  used  they  should  be 
in  a  class  by  themselves,  but  with  an  efficient  system  of  searching; 
especially  as  when  there  are  boats  out  patrolling  the  oflfing  they  cause 
more  trouble  than  good,  and  their  use  is  not  warranted. 

If  mine-fields  are  located  in  exposed  places  it  may  be  necessary  to 
keep  them  illuminated;  but  on  the  other  hand  if  a  certain  spot  is 
kept  illuminated,  a  mine-field  will  be  suspected  and  avoided,  or  a 
submarine  boat  may  countermine  this  lighted  area.  For  these  reasons, 
it  is  believed  to  be  a  better  policy  to  depend  upon  the  searching  lights 
to  expose  any  tampering  with  the  mines.  Should  it  be  considered 
necessary  to  illuminate  these  places  more  lights  will  be  required  than 
outlined  above 

The  number  of  searching  lights  is  more  difficult  to  determine 
and  much  thought  must  be  given  the  subject  to  obtain  the  best 
results.  The  information  available  will  be  the  extent  and  depth 
of  the  water  area,  location  of  the  channels,  the  outline  of  the 
coast  and  the  location  of  the  batteries.  To  thoroughly  search  all 
avenues  of  approach  and  avoid  the  intersection  of  beams,  with  the 
fewest  lights,  is  the  problem  to  be  solved.  Experience  has  shown 
that  one  beam  intersecting  another  masks  objects  beyond  the  inter- 
section, even  if  they  are  actually  in  one  or  the  other  beam;  or  to 
express  it  otherwise,  it  is  quite  difficult  to  see  through  a  beam  of  light 
from  a  projector.     It  will  be  found  best  to  assign  to  each  searching 


light  a  fixed  sector,  the  limits  of  which  are  determined  preferably  by 
natural  land  marks;  and  no  search-light  should  be  allowed  to  encroach 
on  the  sector  assigned  to  another.  For  the  same  reason  it  is  wise  to 
keep  all  illuminating  lights  occulted  until  wanted  for  the  use  assigned 
to  them.  For  if  beams  are  permitted  to  intersect,  a  number  of  tor- 
pedo-boats or  the  fleet  itself,  might  steam  in  close,  masked  by  the 
interfering  beams,  and  by  taking  advantage  of  a  temporarily  unillumi- 
nated  area  of  water  make  a  dash  for  the  harbor.  The  extent  of  the 
water  area  and  the  angular  distance  covered  by  each  sector  will  deter- 
mine the  number  of  searching  lights. 

As  ships  in  war  time  will  be  painted  a  color  which  will  render 
them  as  inconspicuous  as  possible,  they  will  be  able  to  steam  in  much 
closer  without  being  discovered,  and  a  sharp  eye  and  strong  illumi- 
nation will  be  required  in  order  that  they  may  be  picked  up  in  suffi- 
cient time.  A  fleet  making  an  attempt  to  close  in  on  the  batteries 
or  run  into  the  harbor  will  take  advantage  of  the  time  required  for 
each  search-light  to  search  from  one  limit  of  its  sector  to  the  other. 
This  time  must  be  kept  as  small  as  possible,  while,  on  the  other  hand 
it  has  been  found  by  actual  trial  that  an  angular  velocity  in  azimuth 
of  360  degrees  arc,  in  15  minutes  of  time,  has  given  the  best  results  of 
for  searching.  Higher  speeds  do  not  afford  sufficient  time  for  a 
critical  examination  of  the  illuminated  area.  This  movement 
corresponds  to  one  degree  of  arc  in  2.5  seconds,  and  to  deter- 
mine the  time -of  one  complete  cvcle,  allowance  must  be  made 
for  the  return  to  the  starting  point,  which  will  make  5  seconds  per 
degree  of  arc.  Furthermore,  as  the  beam  will  undoubtedly  be  stopped 
to  examine  objects  which  are  not  at  first  fully  recognised,  a  further 
increase  must  be  made  for  this,  and  an  equal  time  is  assumed.  This 
added  to  the  5  seconds,  makes  the  time  10  seconds  per  degree  of  sec- 
tor, which  is  a  conservative  estimate;  in  a  majority  of  cases  the 
time  will  be  considerably  more  than  ten  seconds.  • 

A  torpedo-boat  steaming  at  30  knots  an  hour  moves  in  one  second 
approximately  50  feet,  and  while  the  beam  is  swinging  through  one 
degree  of  sector  will  move  about  500  feet.  It  will  be  seen  that  if  but 
few  lights  are  used,  the  sector  assigned  to  each  increases;  and  assuming 
a  sector  of  90  degrees, during  the  time  of  sw  inging  from  one  limit  to  the 
other  and  return,  such  a  torpedo  boat  would  be  able  to  steam  a  distance 
of  15,000  yards.  So  that  by  reason  of  thick  weather  and  partial  invisi- 
bility due  to  color,  it  might  be  able  to  steam  close  enough,  without  being 
observed,  to  deliver  torpedoes  of  maximum  range  with  high  chance  of 


success.  It  would  be  a  simple  matter  for  the  enemy  to  create  a  di- 
version, by  keeping  one  or  two  torpedo-boats  steaming  about  attract- 
ing the  attention  of  the  searching  lights,  thus  increasing  the  oppor- 
tunity for  the  attacking  boats  to  steam  in.  To  avoid  such  a  possi- 
bility, it  is  desirable  to  divide  the  water  area  into  a  number  of  sectors 
as  small  as  possible,  and  assign  to  each  a  searching  light.  A  sector 
of  20  degrees  will  not  be  too  small  to  assign  to  one  light.  This 
sounds  extravagant,  but  it  would  mean  only  nine  searching  lights 
when  conditions  were  very  unfavorable;  that  is,  with  deep  water  in 
all  directions  and  180  degrees  of  arc  to  cover.  The  configuration  of 
the  coast,  the  location  of  the  channels,  and  shallow  water,  will  in 
most  cases  considerably  reduce  the  number  of  searching  lights  re- 
quired. 

SIZE  OF   LIGHTS. 

For  efficient  use  of  range  finding  instruments,  it  is  necessary  to  il- 
luminate the  objective  as  strongly  as  possible  at  comparatively  long 
ranges;  this  means  large  illuminating  lights.  But  before  a  target  can 
be  turned  over  to  an  illuminating  light,  it  must  be  picked  up  and 
identified  by  a  searching  light,  at  a  distance  as  near  the  maximum 
range  as  possible;  and,  also,  as  it  is  more  difficult  to  see  an  object  when 
temporarily  illuminated  by  a  swinging  beam,  than  after  it  has  been  in 
the  beam  for  a  short  time,  or  after  the  eye  has  had  time  to  adapt  it- 
self to  the  new  conditions,  searching  lights  must  be  as  large  as,  if  not 
larger  than,  illuminating  lights.  Therefore,  projectohof  a  maximum 
illuminating  power  should  be  selected,  and  it  is  probable  that  the  60" 
size  will  be  most  suitable, although,  in  rare  locations,  such  as  restricted 
channels,  the  36''  size  might  be  used. 

LOCATION   OF   LIGHTS. 

The  location  of  the  lights  with  reference  to  the  observing  station 
affects  the  visibility  of  objects  at  the  working  range:  an  observer 
near  a  search-light  is  unable  to  see  the  objects  illuminated  as  clearly  as 
one  some  distance  to  one  side  of  the  beam.  Therefore,  all  searching 
and  illuminating  lights  should  be  placed  well  to  one  side  of  the  con- 
trolling or  observing  station.  This  location  has  been  tried  repeatedly 
and  search-lights  installed  in  this  way  have  given  better  results  than 
those  located  near  the  observer.  The  question  of  high  and  low  sites, 
within  reasonable  limits,  is  not  important  and  may  be  satisfac- 
torily settled  by  selecting  a  location  of  such  height  that  the  beam 
will  be  approximately  tangent  to  the  water  at  the  working  range;  as, 


by  this  means,  a  greater  area  of  water  is  illuminated.  Other  points 
for  and  against  a  certain  location,  such  as  concealment,  distance  from 
power  supply,  etc.,  can  best  be  decided  by  local  conditions. 

CONTROL   OF   LIGHTS. 

For  efficient  service,  it  is  necessary  that  the  control  of  the  light  be  in 
the  hands  of  an  observer,and  as  the  principle  observer  ought  to  be  at  least 
1,000  feet  from  the  light,  this  means  electrical  control  at  this  or 
greater  distances.  The  system  should  be  such  as  to  avoid  the  neces- 
sity of  handling  the  motor  current  in  the  controller  and  controller 
cable,  as  this  will  avoid  excessive  drop  of  potential  in  the  latter  which 
would  effect  the  speed  and  power  of  the  training  motors.  As  mentioned 
before,  velocities  in  azimuth  ranging  from  360°  of  arc  in  15  minutes 
of  time,  to  a  maximum  speed  of  360°  of  arc  in  one  minute  of  time, 
should  be  provided;  the  higher  speed  for  rapidly  shifting  the 
beam  from  one  object  to  another  at  need.  This  requires  at  least 
two  speeds,  one  but  tV  of  the  other.  The  controlling  system  should 
take  care  of  this.  It  is  impossible  to  get  this  range  of  speed  by  motof 
regulation,  and  reliable  means  other  than  this  must  be  provided.  It 
is  also  advisable  to  have  all  the  movements — not  only  the  different 
speeds  in  azimuth,  but  the  training  of  the  beam  in  a  vertical  plane,  as 
well  as  in  a  horizontal  plane — controlled  from  one  lever  or  handle  at 
the  controlling  station;  simplicity  in  this  respect  limiting  the  chance 
of  error  in  training,  and  saving  much  confusion. 

A  device  that  has  never  been  provided  for  coast  defense  search-lights 
might  be  used  to  advantage,  namely,  a  shutter  which  will  occult  the 
beam  when  necessary,  the  shutter  mechanism  being  operated  from 
the  controlling  station.  Without  this,  to  occult  the  light  it  is  neces- 
sary to  open  the  lamp  circuit,  and  as  the  lamp  burns  badly  when  first 
started,  during  the  formation  of  the  crater,  the  addition  of  the  shutter 
would  be  an  advantage:  the  lamp  being  allowed  to  burn  continuously, 
but  the  beam  being  shown  only  when  required.  The  expense  of  burn- 
ing carbons,  when  the  projector  is  not  in  use  is  too  small  an  amount  to 
be  considered.  The  power,  however,  is  somewhat  of  an  item,  but 
even  this  need  not  be  considered  when  reliability  is  compared  with 
cost.  A  shutter  without  electrical  attachments  is  shown  herewith.  It 
would  be  an  easy  matter  to  equip  this  shutter  with  anelectrical  device 
which  could  be  operated  from  the  controlling  station;  that  is  from  a 
point  1,000  to  3,000  feet  from  the  projector. 


The  system  of  control  of  projectors,  lately  installed,  is  illustrated  in 
the  diagram.  This  has  successfully  controlled  lights  from  a  point  over 
3,000  feet  from  the  projector  and  can  be  extended  to  further 
points  if  necessary.  In  later  shop  tests  16,000  feet  of  cable  has  been 
used  with  success.  This  system  takes  care  of  all  the  points  noted, 
except  the  shutter,  which  could  be  operated  by  a  separate  switch  added 
to  the  controller. 

The  heavy  lines  represent  the  lamp  connections  or  those  carrying 
the  heavy  current  for  the  arc,  the  medium  lines  the  connections  of  the 
training  motors,  and  the  light  lines  those  of  the  magnetic  clutch  system 
and  the  control  of  the  electro-magnetic  switches  or  relay  system. 
It  will  be  noted  that  each  motor  has  three  electro-magnetic  switches 
which  determine  the  direction  and  speed  of  rotation.  Two  of 
these  contol  the  direction  of  rotation;  the  third  when  operated 
in  connection  with  either  of  the  others,  short  circuits  a  resist- 
ance in  series  with  the  motor  armature,  increasing  the  speed  of 
rotation.  The  gearing  in  the  horizontal  system,  not  shown  in  the 
diagram,  has  two  ratios  of  reduction  between  the  motor  and  the  pro- 
jector's turntable,  giving  two  speeds,  one  of  which  is  15  times  as  fast 
as  the  other.  Each  gear  train  is  controlled  by  the  action  of  an  electro- 
magnetic clutch,  which  in  turn  is  operated  by  an  electro-magnetic 
switch. 

In  cases  where  it  is  desirable  to  equip  the  old  style  30"  or  36"  project- 
ors with  long  distance  control, a  relay  switch  case  can  be  obtained  which 
can  be  placed  near  the  light,  the  old  cable  being  attached  to  the  case  con- 
taining the  relay  switches  and  the  new  controlling  cable  being  carried  as 
far  as  desired.  This  would  not  give  the  two  speeds  having  the  ratio  of 
15  to  1,  but  simply  the  old  control,  extended  to  16,000  feet  if  necessary. 

POWER  SUPPLY. 

The  use  of  search-lights  under  conditions  found  in  the  service  ren- 
ders the  distribution  of  power  to  obtain  reliability,  good  regulation, 
and  low  cost  of  installation  and  maintenance,  a  matter  for  serious 
consideration. 

During  the  past  two  Army  and  Navy  maneuvers,  the  writers  have  be- 
come convinced  that  in  the  majority  of  cases,  on  account  of  the  higher 
illumination,  the  60-inch  projector  will  be  the  most  serviceable.  And 
for  this  reason  the  relative  costs,  as  given  later  in  this  article,  are 
based  on  the  distribution  of  power  to  60-inch  projectors  taking 
200  amperes  as  their  normal  current.  Search-lights  in  use  are 
installed  at  widely  separate  points,    stretching    into    a    long    line — 


in  one  instance  eleven  miles.  And  these  search-lights,  as  now 
installed,  are  in  nearly  every  case  remote  from  the  generating  station, 
making  it  necessary  to  furnish  current  to  them  through  excessively 
long  feeders,  or  to  install  a  separate  small  generating  plant  for  each 
light.  The  latter  have  generally  been  steam  driven,  and  on  account 
of  concealment  these  small  isolated  plants  have  been  located  to  the 
rear  from  1,000  to  3,000  feet. 

The  search-lights  require  direct  current  for  the  arc,  as  alternating 
current  is  not  as  efficient  or  suitable;  and  while  alternating  current 
motors  might  be  used  for  training,  as  the  training  motors  require  less 
than  two  per  cent  of  the  energy  necessary  for  the  arc,  a  direct  cur- 
rent generator  is  used  to  supply  the  power  for  both  the  ate  and  the 
motors. 

In  order  that  the  lamp  mechanism  may  properly  function,  it  is 
necessary  to  have  a  resistance  in  series  with  the  arc;  and  it  is  recom- 
mended that  the  voltage  of  the  generator  be  110-125  volts,  the  arc  re- 
quiring 65  volts  and  using  110-volt  generator,  these  being  45  volts  drop, 
with  normal  current,  in  the  feeder  cables  and  resistance  of  rheostat.  It  is 
advisable  that  the  drop  in  the  feeder  cables  be  kept  as  small  as  possible, 
as  the  regulation  at  the  terminals  of  the  feeders  or  at  the  search-light 
depends  largely  on  this.  If  no  training  motors  were  used  it  would 
be  possible  to  dispense  with  the  use  of  a  rheostat,  using  a  feeder  cable 
that  would  give  the  necessary  drop  in  voltage  between  the  generator  and 
the  search-light.  But  in  electrically  controlled  projectors,  using 
motors  for  training  the  projector,  it  will  not  be  possible  to  do  this, 
for  the  reason  that  as  the  current  varies  in  the  arc,  the  terminal  poten- 
tial would  also  vary,  and,  with  motors  wound  for  65  volts  when  the 
lamp  was  burning,  would  be  subjected  to  a  pressure  of  say  110  volts 
when  the  lamp  was  not  burning,  which  is  70  per  cent  more  than  what 
they  were  designated  for,and  which, of  course, would  not  be  good  treat- 
ment. With  a  generator  of  higher  voltage  the  difference  would  be  much 
greater.  This  would  not  only  have  an  injurious  effect  upon  the  motors, 
but  would  influence  their  speed  so  that  the  speeds  of  training  would  vary 
between  wide  limits.  It  is,  therefore,  necessary  to  distribute  energy  to 
the  projectors  with  the  minimum  drop  in  the  feeder  cables, reducing  the 
voltage  for  the  lamp  by  means  of  a  rheostat, and  maintaining  the  voltage 
at  the  training  motors  as  nearly  constant  as  possible.  Again,  on  ac- 
count of  the  distance  of  the  point  of  control  from  the  search-light, 
I.  e,y  length  of  controller  cable,  it  is  necessary  to  have  the  maximum 
generator  voltage  at  the  projector,  in  order  that  the  resistance  of  the 
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controller  cable  may  not  interfere  with  the  proper  working  of  the  con- 
trolling system;  otherwise  the  cross  section  of  the  conductors  in  the 
contr6ller  cable,  and,  therefore,  the  size  of  the  cable,  will  have  to  be 
materially  increased. 

It  is  possible  to  distribute  energy  bv  either  direct  or  alternating  cur- 
rents. By  direct  current,  power  maybe  distributed  byseveral  methods: 
by  the  two-wire  low  tension  system;  by  the  three-wire  system  and  by 
by  the  use  of  500  volts  system  with  motor  generating  sets.  The  two- 
wire  system  is,  at  present,  largely  in  use,  yet  it  has  but  few  advantages. 
On  account  of  the  long  length  of  the  feeder  cable  through  which  the 
current  has  to  be  transmitted,  either  an  excessive  amount  of  copper  is 
necessitated  or  an  extreme  drop  in  the  cable.  The  main  advantage  of 
this  system  is  that  it  is  more  widely  known, having  been  in  use  for  some 
years,  and  enlisted  men  are  more  familiar  with  it  than  with  any  other. 
It  is,  however,  no  simpler  than  the  other  methods  to  be  described  later. 

Where  two  search-lights  are  located  sufficiently  close  together  to 
enable  one  generating  station  to  supply  the  power,  these  two  projec- 
tors may  be  run  on  the  three-wire  system,  using  either  two  110  or  125 
volt  generators  in  series,  with  a  neutral  brought  back  from  the  inter- 
mediate point,  or  a  220  or  250  volt  generator  with  a  derived  neutral. 
This  system  will  reduce  the  amount  of  copper  that  is  usually  neces- 
sary for  two  search-lights,  as  three  wires  may  be  used  in  place  of 
four.  All  three  cables  should  have  the  same  cross  section,  for,  in  case 
only  one  light  is  running  the  neutral  will  have  as  much  current  to  carry- 
as  any  other  wire, but  when  both  are  in  operation,  the  neutral  will  carry 
only  the  balancing  current.  In  practice,  however,  it  is  seldom  that 
two  projectors  are  located  close  enough  to  take  advantage  of  this, 
and  for  this  reason,  in  the  comparison  of  costs,  the  system  is  not 
considered. 

Relative  to  the  500  volt  system,  using  motor  generating  sets,  this 
has  no  advantage  over  the  alternating  current  system,  but  on 
the  contrary  has  not  the  flexibility,  simplicity  nor  reliability  of  the 
alternating  current  system  of  distribution.  A  possible  use  of  the 
500-volt  direct  current  system,  where  the  radius  of  distribution 
is  not  too  great,  would  be  to  equip  cars,  running  on  suitably 
located  tracks,  and  self-propelled  by  motors,  with  a  search-light  and 
motor  generating  set  for  supplying  proper  voltage  to  the  projector  and 
controller,  both  the  motor  of  the  generating  set  and  the  self-propelling 
motor  taking  their  power  from  the  trolley.  The  advisability  of  having 
portable  projectors,  or  of  mounting  them  in  permanent  emplacements. 
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is  not  discussed,  other  than  to  state  that  the  latter  method  permits  the 
use  of  a  much  more  satisfactory  and  reliable  system  of   power  supply. 

With  the  use  of  alternating  current  as  a  means  of  distributing  energy, 
it  is, of  course, understood  that  some  translating  device  must  be  provided 
at  the  terminals  of  the  different  feeders,  in  order  that  direct  current  may 
be  supplied  to  the  projectors, the  alternating  current  being  used  only  as  a 
means  of  distributing  the  necessary  energy.  For  this  purpose  alter- 
nating current  is  remarkably  flexible  and  eflficient.  By  reference  to 
the  curves  of  estimated  costs  it  will  be  seen  that,  in  spite  of  the  fact 
that  a  motor  generating  set  is  necessary,  the  actual  cost  of  installation 
is  less  than  by  any  of  the  direct  current  systems  of  power  distribution. 
Moreover, by  this  method,  in  nearly  every  case,  one  generating  station 
can  supply  the  power  for  all  projectors  in  the  district,  rendering  the  use 
of  small  and  inefiTicient  isolated  plants  unnecessary,  and  doing  away  with 
the  annoyance  of  distributing  coal, oil, etc., to  these  troublesome  steam 
plants.  The  eflficiency  of  this  method  is  much  higher,  as  with 
all  projectors  run  from  a  single  station  the  generating  units  may  be 
larger,  the  eflficiency  of  generation  much  higher,  and  the  cost  of  main- 
tenance less.  In  such  a  station,  it  will  be  necessary  to  install  alter- 
nating  current  generators  with  direct  current  exciters,  and  it  is  possi- 
ble for  one  generator  to  supply  energy  to  all  the  search-lights;  but 
as  a  matter  of  precaution,  it  might  be  well  to  have  a  reserve  set  to 
throw  in,  in  case  of  accident  to  the  generator  in  operation.  The 
alternating  current  will  be  generated  at  a  potential  of  from  1,000  to 
3,000  volts.  Should  it  become  necessary  to  transmit  power  to  very  re- 
mote points, the  voltage  may  be  stepped  up  by  means  of  transformers  for 
transmission  over  such  lines  at  a  higher  voltage,  reducing  the  copper 
cost  and  the  line  losses. 

Although  not  recommended  as  standard  design,  in  existing  direct 
current  stations  a  steam  driven  three-phase  alternating  current  genera- 
tor may  be  installed,  or  a  motor  generating  set  may  be  provided, 
taking  direct  current  from  the  station  bus  bars,  and  driving  a  three- 
phase  alternating  current  generator  to  supply  power  to  the  feeders. 
But  it  is  a  better  plan  to  install  a  complete  alternating  current  cen- 
tral station,  of  suflftcient  capacity  to  furnish  all  the  power  required 
within  the  radius  of  distribution;  using  alternating  current  motors 
wherever  possible,  and  direct  current  only  where  it  is  absolutely 
necessary;  such  as  for  control  of  gun  carriages  and  at  the  search- 
lights. At  each  search-light  will  be  installed  a  three-phase  alter- 
nating current  motor-generating  set,  with  the  necessary  transformer 
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for  stepping  down  the  voltage.  The  efficiency  of  the  motor  generating 
set,  including  the  transformers,  will  be  approximately  75  per  cent. 
If  belted  sets  are  used,  the  efficiency  will  be  somewhat  less;  but  the 
cost  of  the  sets  will  also  be  less-  The  direct  connected  set,  however, 
aside  from  its  increased  efficiency,  is  recommended  on  account  of  the 
smaller  space  occupied,  and  also  for  the  reason  that  it  is  self-contained  in 
every  respect.  The  costs  of  distribution  by  alternating  current  system^ 
as  plotted  in  the  curves,  include  not  only  the  cost  of  the  cable,  but 
that  of  the  motor  generating  set  as  well;  in  order  to  compare  its  cost 
with  that  of  the  cable  alone  as  used  with  the  low  tension  direct  current 
system.  The  cost  of  the  generator  is  not  included,  as  some  method, 
in  either  system,  must  be  used  to  generate  the  necessary  energy.  It 
would  be  a  very  simple  problem  to  supply  power  to  a  number  of 
search-lights  distributed  along  a  line  of  defense  as  much  as  eleven  or 
more  miles  long,  by  locating  the  power  station  sufficiently  back  to  the 
rear  for  protection,  and  distributing  power  in  both  directions  to  the 
various  projectors.  And  if  necessary  the  voltage  of  the  more  distant 
lines  maybe  stepped  up  by  transformers  thereby  saving  copper  with 
the  same  per  cent  line  loss  as  in  the  shorter  lines. 

This  power  station  could  supply  the  energy  for  all  batteries,  for  the 
post  lighting, and  for  the  search-lights  as  well.  Some  might  argue  that 
it  is  dangerous  to  generate  all  the  energy  in  one  station:  But  if  the 
station  is  properly  located,  the  danger  of  its  falling  into  the  hands  of 
the  enemy, or  of  a  projectile  demolishing  it,  is  extremely  small.  Should 
the  reliability  of  this  method  be  questioned,  reference  is  made  to  the 
numerous  commercial  plants  now  in  successful  operation.  The 
reason  that  commercial  plants  are  successful  is  that  competent 
men  are  in  control;  and  this  should  be  true  of  military  plants 
as  well.  The  central  station  and  all  electrical  apparatus  connected 
therewith  should  be  in  the  hands  of  a  commissioned  officer,  who  should 
be  held  strictly  responsible  for  the  condition  and  efficient  operation 
of  the  station,  as  well  as  for  the  pecuniary  value  of  the  property  under 
his  charge. 

It  should  be  noted  that  this  alternating  current  apparatus,  properly  de- 
signed and  installed,  is  remarkably  simple  in  operation.  The  induc- 
tion motor  used  in  the  motor  generating  sets  for  the  projectors,  is  the 
simplest  form  of  motor  possible,  having  neither  commutator  nor 
brushes, and  requiring  the  connection  of  onlythree  wires  to  the  starting 
device.  This  starting  device  is  similar  to  starting  rheostats  of  direct 
current  motors, operating  by  reducing  the  starting  voltage.  For  stepping 
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up  the  voltage,  and  the  reverse,  the  transformer  is  the  simplest  device 
possible, and  operates  at  an  extremely  high  efficiency.  It  consists  of  two 
coils  on  an  iron  core,  with  no  moving  parts  whatever;  it  is  difficult 
to  see  how  such  apparatus  could  get  out  of  order  with  ordinary  care. 

To  explain  the  curves: 

Curve  No.  1  shows  the  relative  cost  of  the  different  systems  of 
transmitting  energy  from  the  generator  to  the  projector. 

Curve  No.  2  shows  the  number  of  pounds  of  copper  necessary  for 
different  distances  of  transmission,  based  on  the  110-volt  two-wire  sys- 
tem with  a  loss  of  10  per  cent. 

Curve  No.  3  is  the  same  as  Curve  No.  2,  but  based  on  3,000-volt 
alternating  current  system,  three  phase,  with  10  per  cent  loss. 

In  Curve  No.  1:  A  is  the  cost  of  lead  covered  cable,  110-volt  two-wire 
system,  10  per  cent  loss;  B  is  the  same  as  A,  only  allowing  for  20  per 
cent  loss,C  and  D  are  the  same  as  A  and  B, respectively, using  wire  with 
weather-proof  insulation  on  a  pole  line  construction.  The  cost  of 
the  poles,  however,  is  not  included.  Also,  in  Curve  No.  1  E  and  F 
are  caste  for  alternating  current  of  2,000  and  3,000  volts  respectively, 
with  10  per  cent  loss,  using  three-conductor  lead  covered  cable. 
These  curves  also  include  the  cost  of  a  motor  generating  set  necessary 
to  change  the  alternating  current  into  direct  current  at  the  projector. 
G  and  H,  also  in  Curve  No.  1,  are  the  same  as  E  and  F  respec- 
tively, but  using  wire  with  weather-proof  insulation  on  a  pole  line 
construction,  the  price  of  the  poles  (six  dollars  a  pole)  included,  and 
the  poles  spaced  100  feet  apart.  All  line  losses  are  in  per  cent  of 
the  delivered  power,  and  alternating  current  lines  have  the  wires  sepa- 
rated eighteen  inches,  a  frequency  of  60  cycles,  and  80  per  cent  power 
factor.  With  three  conductor  cables,  the  loss  would  be  only  that  due 
to  resistance. 


